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legend s-' ,.tp; : fig ure s. l.Q.r^3 

Figur© 1,0 : Prevention, of S-«y;loid' aggregation- by =ia&b ■ AiHY 33/ : 

as measured by. competrt tl-*e- ' EL:IS^ * 

■ " B-aiBYloid- ■ was- : iriopbatea .for 3 b at 3?°c;; in tWa. 

: absence. (■-)' or - gfesenca ('*)' of mAb^ 
. 2", '.: : : :The sams eKperiineat in the pregenca of . ; 5G mH._ of ;'. 

Heparan sulf at0;* ■ ■ ' 
" 3* : ; Tha same eKpe^iimeni:-; .in the presence of Zfx 2 *^ 



Figure" li t . Prevention : i -.of : : B -amyloid aggregation ; .;;by twp : 
different ^Ab^-, ' .^Mt ; ; . 33 (1} and 6F/3B- ;.{2 )" '=as : 
measured, fey ; di act ELXSft 

: (~) - tHe incufetion ;at. 37^C for 3- ia the ;sb$:»i 

.( ) - the. ib : D:Uba:tion :: at: : 37°"C f or 3 h- in tba. presence 
of antibody^: 



Figure 12: 



Aggregation : Of' a-amyloid in the presence. 1 of 50 ; mH 
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if arb©: ■determined by direct EiXSA 



mAb AMY ;33; : 



F.ig^i:^. 13; 



Aggregation . : o^f : amyloid in the pteseaqe' of metal 



chloride- soluti;oas: 



in the presence ( + > and' absence: 



( - } of. rn^b AMY :33 . determined by direct 



2* In the presence -of: Sa 1 * 

3 . In the pesence. of ' AX 3 *.: 

4 .: ■ in 1 the pesence of Ca 2 - 
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. FREVEItT.IOH OF; PROTEIN ■ AGGREGATION. ■ 
. VlJk HONOC£.OHAI« ANTIBODIES AND : 
GEMETICAI^ . ENGINEERED ANTIBO DY FRAG MENTS 

- BACKGROUND OF THE. IM^EOTIOM . 



'■ TECHNICAL- FIELD ... , 

The present Invention relates to the 
■u-se of moiioelonaX: .antifcodi.es awl gene tic ally. ; , . )" . t 
en-gineereci antibody f ragments ■ for tile .prevention 
of protein aggregation * ^ ■ ■ . . ; " / } s 



BACKS RQ-U'N D ART 



: . "When proteins are. syitt;hesi&ed ■■ th©y: 
generally must -fold, and assemble into the 
co#3;e:te : three ; dimensional .form :t±o be active , 
■ initially, it thought: that proper fpldlft^^vias- 



inhere 11. t in .the 



amino, acid sequence.. Recent ;wor : k 
bas : shown thiat additional proteins, now referred 
to; ;as niolecular : ch&percmes f are required to ■ 
mediate the folding process or unregulated 
Aggregation of tlie ^ polypeptides will, occur 
pleyafitiag the .formation of: functional proteins 
[Welch., 1993; ElliJ" ^#-^#7^1 9if) However , . 
despite the exis tence- of chaperones t aggregar xon 
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of protein still ;:Qc cars' In viva : and can 
conti.r.i.biit0 to> a.r cause, various, disease states, 

Other' factors «st : Gontribute to the 
OQCmrx&'nc® ' o f aggregation./. "These factors can 
inoiixdei mutations which do not allow the 
natii arally occur ring chaperoaes to function or to 
fuliot. ion -only with low eff iciency [Wetzel.., . iS94>} . 
It woqld'b^ useful ' to fee able to replace; the i 
activity' of tha chapero-nes wtere pcessary, 

protein aggregation is of. major. 
i;fflp^rta,ncs' ire bio techno. logy : f:or : the in vitro 
production, of recoitd>inaBt : proteins, Jri vitro 
. aggregation: limit a the protein stability., 
so^iubiiity and yields in production of 
recombiimrit' proteins. In cells during, production, 
of recombinant proteins, aggregation is a major 
impediitient of recombinant proteins: leading to 
lormation. of inclusion bodies; in the : host cells . 
{ Defoang, et al, 1993 ; : Wetzel i 19 9 4 ■; Vandenbroeek 

et al, 19 : 9 3"} 

Further,, In vivo protein aggregation or 
prec.ipitst.io.n is the cause, or an associated 
pathological symptom r in amyloid diseases such as 
Down/ & syndrome , Al zheimer f ^ d is ease, diabetes 
and /or cataracts,: and in. other disorders.. • 
fDe Young et al, 1S93; Selkoe, 198^? Wetzel, 1-994] 
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'. : ■Several. pepti. des Including p^amylDid^ 
_ ;ha:y& bfeen-fhown .to spontaiieotisjif self -associate,- . 
: or aggregate-, iBtd lixiear* 'unbranched:: j f i;br : il : s : in 
. BBrw -.a : t iaotDnic; saline [Oakley ettai',; 13:8lp 
Kastin efc -al, .■■.1 , 9 84-? Selfcoa, 19311* ' Xrdh, ; ziac, 

ehromtti^ior ■ aluminum . can . participate in this 

; ; ; " (> 1 >: / , ,~ / . / & :0 i : . 

aggregation* . ...f^cef ex&XLO&4- - ' * ' : * : .. - 

' Molecular ' chapexones . ^©re xnitial:ly : 

: - : ; ■ :■: ... ".: ■ ■ ■■■ : : 

recogni sed has - .stress proteins: prcxiucscl lirreeiis 
requiring ..repair ♦ ■ In particular./ studies: " : c>f ; , heat: 
shock on ailzyiRes- .led th.^. way to tihe . dispaveiy. of . 
ffiolaculaf -chaparases that f miction riot : ..pn%-; 
during cellular ■' stress but iiowlly to VprodiaeB: 
properly folded proteiaS' * 1^ :. : heat shock; model 
is still ;on0 a-f the-itiodel^ of: choice in studying 
molecular -cliaperaiies ; [Welch,: 199-3; Ellis et; al , 

. Hoi ^.e ii lax c ha per one . are ^ ■ ubiquitous 
family of : proteins that mediate the post.- 
trans lai-lonai folding and assembly of other 1 

■ delated.:. proteins into oligoiaeric structiirsa . : ; 
.They are : farther da fined as molecules itihose 
functions are to prevent the formation or 

■ incorrect structures . and; to : disrupt any that 

. form. . The. cliapei^nes non-cov:a .1 em i: ly .torrid %o the 
interactive surface; of the protein.. .T-his binding- 
: is reversed Glider. . dircums tanceB that f avor the. 
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f ormat ion. o £ the correct . 'Structure: by folding * 

{EllJL-s -et- al r 1-9-? ?4- • Chap-e-rones- .have not been 

shorn- to -be specific for only one' prDtaln but 
.rather act: 011 families o£ : proteins which have the 
.same s.toixt.ioiBetrIc:.xequirame.nts :/ " i , e specific 
domains ar@ recognized by chaperones . [IldVEKTOR? 
is this a correct s.tatement «i yon have indicated' • 
.in your, ciiselosure ttiat chape.ro.r^eg' are not 
specific «■ EJ"eaae ■ provide; : .yfupther .argoment : £ or 
your stafeniaBt tfeat cliaperones : are not specific] 

Farther uses and . descrI:giion.s of 
molecular chapercnes. are. set forth in PCT 
published international ; patent: application 
9 : 3/Il-24:8 f : :9 3/l3 2-0Q 7 94/0.8012 and 94/11513 
Incorporated :"here by referaJicg and ,1a 
particular 94 / 0801.2 : page 2 line 20 through page 

5 > 1 ine .14 * 

PCT published international ' patent 1 
application- 93/11248 discloses th« nsa of a 
chaparone in cell culture to promote efficient 
produ.cti.on of. protein in transformed cells by co- 
expression of. the chaperons ■ molecule < . This 
disclosure does not provide specificity as to 
wKiah proteins: are protected except., through cc ~ 
expr fusion with the wanted protein nor does it 
provide in formation on how to use chaperones 
tl^^a.p^\itio<a.xly ,. ■ 
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-PCT published international patent 
: application 93/13200 discloses the : Qse.of a 
chaperoiie in a= puri'f icatxdn step fo^. : a. • 
■racombiMnt protein, isolated from' a. ceil culture 
.and also a fits ion -prota in; o f the chaperone and 
recombinant protein-.- Thi;s;-.disclo^u;re also does 
: not provide specificity -a;s: to which protexns are 
protected i-xctpt through .ci© -expression with, the: 
wanted protein : mttr does!: It- provide information on. 
how to use- chaperons therapeutically , 

FCT ■■putolishad.iin:ternat:lona:l : patent 
application 94/08G12 discloses the use. of a 
■chapexone i.n call, on Iture to promote increased 
secretion of an • lover expressed; gene product in a. 
host ceil* This disclosure does not-- provide 
'specificity as : : to which : proteins are . protected . 
except through eo-sxpress. ion -with the wanted 
protein nor does: it provide information on how to 
use chapercses : therapeutical iy* ■ 

PCT published international . patent 
application 94/11513 discloses the use of" a 
vector containing a molecular chapex oie for 
treating- neoplastics-, This disclosure does not 
provide specificity a 3 to which proteins are 
protected " except rhrough co-£.xpr.ess'.io.n ^i th-tna 
wanted protein: nor does it provide In f orma t ion on 
how to us : e chaperanes therapeutically to treat. 
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'diseases or ■ syndroms which ■ involve protiaxn 
aggregation, 



. [ I3SWEBTTOR* please review published ;.apglicat.iqina 
.{copies enclosed) and. elaborate; £nvfiirt'her : detail 
: on ,h:ow : they: are diff exeat f irons- your^appXicai:i63i r 
part ictalarly WO .g-4/11513 ~\t : 

.; Eecex.it, reports siiggesr. that: isonoclonml. ■ 
-.antibodies: (mAbj can act as- chaperori.es, The 
feasibility of using moiioclonai antibodies: to J 
assist in the In. vitro refolding process- of 
.guanidine-dena tared S -protein was reported: 
recently. { Carlson, and- Yarsm's.h, 19 92), 
Previously^ Blond and Goldberg [1987] us.e.d 
motidclDrial antibodies as a tool, in "the 
identification and charge tar i e a t ion of folding- 
steps that involve the appearance of local 
na t i.V:;e~- 1 i.ke strudtureS- lii; Kg siabun.it of 
• tryptophan -synthase * Sifiee the mAh is epitope 
specif ic , the use of mAp. provides more 
spec 1 f .1 c ity t ha b mol ec ul a r ' : c ha'perones , m&bs c an ■ 
be s o XX g h t. a rid e n g i ne a r ed- • . [ Ha bar . f 1 9 9 : 2 ] t h. a t : b i ,ad ' 
to the particular epitope, ill the. .protein of 
interest- that is involved in the folding process* 
[XiWBHTOEr tlb are only . sequence or epi tope 
speG-i.f.ic - if the sequence' exists in any protein; 
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stegr.ee 



it wllX Bow Lb this different ' in the 



of specif xeifcy from. moleauIaE ctaparonas 



{domain . specif ic ) . since we eaimot, : i claim fcfeafc a 
MV1> is : specif :ic for only one ^rbteis-. tmless we 
show that it binds, to^ a seqa^nce uiiigtie-, tcr that: 
protein?;] 



citation. ] I-n. 



; Aggregated, amyloicj" protein {.BA 4 } i s a 
major constituent of th:e abnormal exttaceil\jiar 
aitiyioid" plaque that characterizes" th© : .brains of : 
victims of: Ai;z, Maimer f s .disga.se (AD) . : ; [^gfe^r^^gy^ - 
et^ai^^^ ? r . -IMWEMTmi "please -provide : C:C>sgpiete : — 

yxtrp studies, have shown that some- 
of the metal ions found in. . biolDgical systems , 
i.e* .Fe., Al and : 2ny can acc-elerste .the 
aggregation, process drama tic. ally * [ ref er^xice? J 
I IM¥ENTOR.* ' is there a reference showing. iMetai- . 
induced aerg^agatxpii In vivo?]. if : the inter action 
between thm metal ion and the. [3^ amy lord can. .be 
interrupted or prevented^ then metai-iniueed 
aggregatiorx. can be reduced or eliminated, 
However, Just, binding a mAb at tkis site might 
prevent the me t a 1 - induced aggregation, but would' 
not allow normal functioning of the prot.^int. 

■ It would therefore be useful, to devejop 
the appropriate mAb with chapter one ■ i ,v 

characteristics' directed, to the" apprGDriate 
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'.Epitope on the p~arnyloid. .molec ; ul,s : In order : to' 
preterit, the- accelerated m^zal^Lmiuc^d. aggregation 
without Interfering- with: p~ amyloid" fi;uncbiOB' : *. 

Further.,'- it ■ -wo u Id: : be :.partxcialarly : 
.useful to- develop a . roAb '-that prevents, 'the 
aggregation of enzymes-^ih viva but that- still 
allocs; the. enzymes to function. , 

Still. ;;f art her , it: is- not always 
passible .to isolate the appropriate ch&p&.ron& for 
preventing aggrega tion of a : molecule and. to' . 
.utilise it as a : therapeutic The availability of 
eng . ineer. Ing - and, '■■selecting 1 mM>s and delivery : 
■systfi^i for. mllh nrak-es it . tiseftil. to -develop • 
Specs if ic BiAb to. ;S$rve as ■ .therapeutic cliapercmesy 
[ I'WENTOR^-- : please-: reiriew the: abow^ .gariicaiaariy 
.the last, several: paragraphs , Dq .these paragraphs 
^degimtely .and atearately - state the problem, 'to be 
s:c>l.ved? J 



^.■:-':^\^.£|^K,r 
v ■ . : 



■SUMMMll" ';OF' THE JUfD ADVANTAGES 



According to the. present tiwoiitioiri;, a; 
■iiiethod is . provided of :seleeti;hg sKmoclona 1 
.antibodies that: can. fin^t^;^^ 

: These monoclonal : -ch^pe-to,ne antibodies, are able r,o 
bind t:o a target: Molecule epitope with a high 



Drafts 



Oc t obex 4 . f 1 9- 94 



P-30 6 (TAV 



binding =const;ent ;-a^d ■ must be "nori-xo-b/ii-xitory to 
biological activity of the target molecule, 

The : present Invention f urther provides: 
a. method of treating a ; protein aggregation 
disease, by creating; an. expression lector 
coiprislnf nueleiO: acid including a, sequence 
arhich encodes in eixpre.ssifale- form fkeliuaan .1 
monoclonal antibody; that binds to a- target 
molecule, an aggregating' protein, andtwhich . . . 
presents aggregation... and allows : bio logical ■ 
activity of the target molecule* ; . ' ' . 



mim :"d;escki.f^ : iqn of tue drawings 



Other adyantages of .the present 
invention will ; foe read.il j. . appreciated as the. sam® 
.becomes better understood by reference to the 
following detailed, description when considered, in 
.connection with the: accompanying drawings 



FIGURE 1 is a graph of the loss of 
enzymic activity : of Carboxypept ida.se A afrer 
incubation. atSOt (W ) and 6Q*C ( x). for different 

periods of time and. measuring' residual enzvmic. 
activity by -esterase, substrate;. [ XMVBMTGEi please 
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provide ' better; ;e.opY -of .. figure liijwhicli: '■&B^.\hQ£v i ®'-- 

SflOWB ] ■ ■ 

FXGIJRE 2 i s a bar graph,, of the. . 
degeiideiice of .relaMing :of Ca irboxype.pt I : da:s : .e : A;: on 
^danitBratioii degree' of the enzyme r : the- enzymatic ■' 
a;cv(::l:^ity ";of th& enzpe. and Its- imnunoicampleKeB 
d^termiried using esterase .subs trats f each.: ■ 
:e.iKpeximental rasu.lt represents the ■ a^er.a: : ge' of: at 
least three .iiidependerxt Bieast^ cements.; 
: FIGURE 3 is a bar. graph of tha \ 



tef pl-dia:g Of Ca.t:boxypeptIda.ae A In; the : p 



Q £ : : 

:a,nd. 



:ne monoclonal antibodies' CP l"G; f - .CP ^ CF : 8 
Ci 3 ! 32 ; ■ Figure ■ .4 ' is . graph; : of " the time 

:d;epBnd;en.ce\ of refolding process of 
: e;arfc>dxypep'tlda;se A with ' monoc l&n-a 1 : '.ant ibod.i&s CP- 
I:0:; : (.■t); : and CP 9 f * } ; i.n : the gresende of PBS " 
Figure 5 is a bar graph of the additive 
■■4f:fec:t:: : o-f' pairs of hiA^b on- €PA refolding, mAhs 
pirs-'of {CP 10 * CP 9),. (CP 10 + : '=CP 8), (CPV-20 + 
-P' 32 } -:iw&re measured ? 

Figure 6 is a graph of, ca.rboxypeptida$s : 
A, :.shw : ing that at .5-0 & C in the presence of" 
incra^iting amounts of specific soanqclonsl 
antibody enzymatic activity is restored 
p.I;ilVEMTOEs pl-ea.se elaborate- as' .In. "your 
handwritten notes f , we are nat sure" tihat. 
transcribed your notes e-crfrectly » | 



Draft: 

October 4 r 1994 



f r 3-06{-'TAV=) 



Figures 7A and; B are bar graphs • of 
esterase aetivity> in .controls { ^mhh.y . CM' 
ctggr^gates at S0°C and in : the presence of 
increasing; amounts of Z.n^ , addition of monoclonal 
antibody to the CPA present, aggregation of : the. 
enzyme- {^mM>)r the effect ;is dependent on &m ' 
bio tar ratios ^ntibody/en^ym^ (A) . small amount -of 
Ab, |(B) S^ti»s more .AB to enisytne fw/w) .* 

. Figure 8 is a bar graph' of control 
experiments in the presence of an unrelated': 
a^.tifeodies; (IfG) under. ths Biae Experimental, 
conditioiis [; ' -and 

: figure 9 • Is a photomicrograph' of vials 
sho^ijii^ a : Mcro»Iecular view of prevention, 
effect. I a£ ■ mqnocloBal antibodies on aggregation, of 
CPA, vial 1, is CPA alone, after; • inc uba t ion for 1 
.hour at ; :5O o 0.^ vial 2 shows a CPA. aggregation in 
the pr^s;eiiG@ : of sine after i;fica;bat iori for I hour 
at 50^ey vial 3 is CPA 4- mAh * In after 
.incubation', for 1 hour at SG D €i, 



DEmililD DESCRIPTION OF THE PFJ&F&KREB EMBOB^mm 



The present invenrion provider a 
method of selecting monoclonal antibodies that 
can l^ia^La^^^ etepei^aes ami ■ ye-t-^^ ■in^ibii: 
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bIoact:.ivi,t : y ... These " loiiocioiifl ,clia pair one. 
antibodies :.are able- to .bind to. a target aol^eule 
epitope with' a. . high-, binding- constant and ittust be' 
-non- inhibitory to': feioiogical activity of the- 
target moiecule. : ^he metkorl includes : cuXtdrlng 
an appropriate: : host ceil traiisfotied: with I>NA . . 
encoding the tixgel molecule.. The host .cell - ^ . 
chosen will express the ■ target molecule .in 
aggregated form, .E l xampl..es_ of such cells are Hat- 
forth.; in PCT published, international patent 
aippiieation 93/11 243;, .93/13200 and 94/08012.. ; 
filter natively . t:he . tairge.t moiecule can be 
piiraha^ed from colaitfatci^l sources . 

The expressed target : iiolacula is 
recovered and denatured The - denatured target 
molecule is mixed, with ; the chapecone. mqiioclo-aal. 
antibody generally . as set forth: in/ PCT pending 
application. 9 3713 : 2:0Q,: It is then dmtaxi&xxmd' if 
the mixture produces :nona.g.gre gated; target 
EiD-ietrale.s that are- hioact-iva even In the- presence 
o;f a.nd bound to the monoclonal antibody:, 

Bio-activity :ia testetf as l:s appropriate 
for' the target molecule.. For example, enzymatic: 
activity of the 1 target inplecrule-- for its substrate 
can be measured ■ Assays' - which ' measure in i^it.ro 
enzymatic bloact-ivlt-y are - well known t.o : those- : 
s killed in the art* . 



ggMBiiL-J^^ OF MONOCLONAL AN TIBODIES WHICH ACT M3 ; 

CHAPE.RONE S IN THE PR EVENTION OF F ROTEI^ 



1. 

"3* 



High binding constant towards the. antigen, 

Mabs are. non- inhibitory to biological activity of the antigen..* 

Mabs bind -to" strategic locatioos: : on. the antigen molecule - 

regions-: respo3E>sible: for folding:^ aggregat-lori, etc. 

Mabs <Ji.€ not show iimttum croB.s: r reaeti¥itY under con.ditions : 

einpl.-oyeci with other \ proteins fro^= the- proximity of th^ target 

.antigens* 

:Mabs : prevent 'aggregation of ; : their antigen ^posea to' 
aggregation ao^itio^s such as^ self-aggregation, temperature, 
pB : or. iiiteractiaa.^-ith other aggregation : agantB» 
Two or more iBAbs- eaa. b© = used : concurrently to increase -their" 
chapBro^e^liMe affect if the .epitppe^ are not overlapped or 
interfer with. eachother:* 



.1 
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In the" preferred embodiment; of the 

method, the target molecule is- .(3- amyloid and. the 
'ib on o c Ipnal a n t. i bo d y I s a n. a n.1:: i ~ f> - aisty 1 "o I d 
monoclonal * The me:tho.cl .has also been, 
damonstrstecl. witli cairboxypep.tldase A as set forth 
in the Examples- he re inbe I pw ■. 



Ofc h er pepti d s 



p.r proteins wlfcti 



evidence of self aggragarfc Ion can also " he- used In 
the present invent; ion . suqlv as amy 1 in [Edwards and 
Morleyv 1-992]; boBibes i-n, . eae.rn.iain r 
chQ-lecysto-fcinin . oc tapeptlde , eledois in f gas tr in- 
related- pent ape|?:t Id-e ■+ : gastrin : tet r ape-pt I.de 
somatostatin. ( red.ucad,) \ t substance P [Oakley, et 
al r 1981];;- and peptide^ Xutelnizln-g !iQ:oao..n.o 
releasing ho nno na f . s omatio s t a±,i n M - - P y r i Kas tin. e j t 
al , 1984 ] i 



■ V // 



l I'-HVEHTORi please coiTOen..t:^#i;rKl elaborate on tfa,e 
general aethod of iseiect^g monoclonal antibodies 

for use xxi your invent Ion * Does the above 
adeqoa.tely ttescri.be : bow suck a ■ selection would be 
made? Under- the- .males of the Patent Office we 
Mo.st pro^i<iei as detailed a description, as. 
possible* Wiiex^- e?er possible please reference 
i,f we haisre sot dsns so* ] 
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Once an appropr late: monoclo rial 
cha.pero:ne antibody Is found or engineered f the 
presorit .invention provides for its use 
therapeutically to. prevent or. reduce- protein 
aggregation In vivo, In the preferred/ 
embodiment f the prevention of p— amyloid 
a gg re* g a. t i. o n i ■ s . ti nets r.fc a k en . 

The method of treat in. : g a protein 
.aggregation disease includes the steps- of 
preparing {Baber, 1.99 2 - Harlow & h&n^ f 1988] or 
selecting. a : .hnman moxio^clonal antibody that binds 
to; an aggregating protein which. is the cause of a 
disease and which presents aggregation and yet 
allows the protein to be bloact.lv e which is 
referred to as a Hio-noclonal chaperon antibody. 
An expression vector is created comprising 
n. u ole i c a c i c! i n c ludin g* a s e q u sue e ■ wh i ch enc o des 
in expressible form the human monoclonal . 
chape rone ant ifoody » The expires b ton vector is 
t han del ivereci to the. patient.*. ' 

In the preferred oribod Ire rr:; rhe human 
monoclonal antibody that hinds to krt- aggregating 
protein, and which pra vents aggregation is an 
anti™p-aiByloid and is design cited .AMY- 3 -3 f SOURCE? ] 
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which ' reco : gniHes; : ai!iino : acids I™2Bnrf :p-aiByI.bict 
I. SEQ IB : Hos !;);•■■ [IWEHfOI. we will ..need fco""=p:rovidte 
this amino .': acid sequence to the Patent Office.* 
Please pco^icle- ' ASCII, f ile of the emlao ■ acid 
.'sequence ^o::thkt ttan mibm.it: .It " to 1 : : th€* .Fateat ■ 
Of flee . } 

Wo.r§t;by Dueoas et. al, [199.4;]; and 
■Marasca- et. ai {; 1993-3 have shown that single chain 
monoclonal antibodies are af.f icient .for 
ifttracellialax; expression, in ^.'Jtea.ryot.ic : cells, " 
The single, ehain monocloiial antibody, is composed- 
of; an; imniun^glpb-u 1 in heavy chain leader sequence 
and. fteavYiandiiigfat^ chain: variable regions that 
•aire j-oimad by tan interchain, linker, .Marasco et 
al. [1993] haw shown that" such antibodies are not 
toxic to the: Cell's'- arid function when : ex|>;re5s^:d in 
the. cell * 

The production of expreBsion vectors is 
^el.l known to^ - those sk.ll led In the art* In a. 
preferred embodiments the expression, vector is 
constructed using the mat.hodol.ogy as set fort.-rv by 
Duaoas ati al', (lBS4} r PCT pending' application 
94/11513, Methods not explicitly set. forth are 
performed as generally set forth, in Sa:xnbrOo'k et. 
ai * f Molecular CJ^onlng - A Xaiora Z'cry ifeno^i/ 



Cold Springs Harbor' .Laboratory, Mew Y'od 
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; and in Ausubei et ai, ,1 Ctirjcent. Protocols in- 
■Molecular Biology^ John Wiley arid Sons, 
Baltiwore, Maryland { lg-8 : 9 : ) : , 

Such vectors. are known or can be 
•constructed by those skilled : In ■ the art and 
should contain all expression elements necessary 
tp: achieve the desired transcript .1 on of the - \ 
sequences „ ; Other benef icia .1 xfearacteiistios can . : 
also be contained within, tie ; vectors such as 
mechanisms' for recovery of t&e micleic acids in a : 
different form , Phageeiids: ar@' a specific example. 
oli:Such beneficial vectors ; be;caus^ they can. be 
used either, as plasmids or a.??: . fe t &r i opfta ge • 
vectors »• Examples of. other , vectors include- 
viruses such as foac fc&r i opha ges: baculovir&se-s and- 
retroviruses^. DRA viruses t cosmLds f pias,mids r 
liposomes mid other r@combinat.ioii. vectors, The. 
vectors can also contain elements for use in 
€3 1 ; t: he.r . pxna a ryo t ic o r sue a ry o t i c has t sy:s t ems , 

of ordinary skill" in the art will know which 
host- s_y st^iiis are compatible with a particular 
■vector * ■ ■ ■ ■ ■ ■ ■ 



Thee re s^ion ve c t o r c an he a v i ru s , 
Farther the virus can be an RMA virus such as a 
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disabled retro- virus ox a retro:^irai;:3;hiifctle . 
vector* The ^expression vector can alsa-ba 
vaccinia virus : or an adenovirus, The; expras sion. 
vector cani also be: a plasmid. In a preferred 
embodiment therein fl-aiiiyioid. in the targeted- 
malec-iile the: iexpressiCMi vector is ssieetaci that 
is known. tQ: target the central nervo-ue : systenu 

In the present invention, th^- 
expression vector for .use as a therapeutic agent 
comprises a- nucleic acid including at learnt, one 
sequence which encodes .in expressible form a.. 
human irioriocional antibody, which Jiuman iiionDcionai 
. antibody binds to an aggregating protein : that is 
the cause of a. " disease and which prevents . 
aggregation- but does not interfere with- ■ 
hioactivity. . Xn a preferred embodiment the 
expression vector includes the seqiience for a 
human xnonoelonal antibody that is an airti-fj-- : 
amyloid, monoclonal antibody. In. a further 
preferred embodiment , the expression vector 
includes the sequence for- a single chain 
ma^ocloxial antibody 4i.^ C^r^a:--^ 0 ^ u-U., *-M- "i 

A specific example of DMA viral 
vector for introducing and expressing recombinant, 
sequences is: the adenovirus derived vector 
Adenop5 3-TK. This vector expresses a herpes virus 
thy.mi.di.rie kinase ( TK } gene fox- either positive or- 
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ne gar selection- and an. expression cassette for 
deeired recombinant, sequences. This vector can : 
be used to infect cells that have an adenovirus, 
receptor, . This vector as= well as others that : ; • 
exhibit similar desired functions can be used: to 
treat a Bribed population of cells and can 
include , for example, an ±n vi zxa or &x river. .. 
culture of ceils./ a. tissue; or a Human subject. : 
Additional; feat.ti.res can be added 
to tlm vector to ensure its safety and/ or enhance 
its therapeutic- ■ efficacy, : . Such features include, d 
for example:; markers that : can be used to 
negatively: select aga;ii)st:- cells infected with' tfcuel 
recoiBhltiaiit virus < An example of such a negative 
selection, marker is. the TK : ge^e described above ; 
that confers sensitivity to the antibiotic 
ganciclovir , negative selection, is therefore a ■ 
means: by which infection can be controlled 
because It provides inducible suicide through the 
addition of antibiotic. Such protection ensures 
that if , for example.,, mutations arise that 
produce altered forms of the viral, vector or 
recombinant sequence, cellular transformation 
■will not occuri Features that: limit expression 
to particular cell, types, c^n also be included « 
Such- features Include, for example-, pxon.ot.er arid 
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. re.gulat.0XY elements ■ that are specific; ,t ox the 
'desired;^; cell type .. 

In; addition.^ recoinbiriant.Ti.ral 
vectors:: ate useful for in vivo expression of & 
desired ruj-cleic acid because they' offer, 
advantages suqh as lateral, inf eetion . and 
taxgetip.g- specificity. Lateral infection ' Is , ■ 
inherent in.tha life cycle of, tot. example ? 
" retrovirus and- : i,s : tile' process by. which a single 
infected cell produces many progeny virions that: 
bud off- --.and infect •neighboring dell^ «: The .result 
is that : a: large .area becomes rapidly infected, f 
most of. which-; was : : not initially infected by the 
original viral, particles . This, is ln : contrast to 
.V9rtica.i"~ty;ps of infection in which the 
infectious : agfent spreads only through daughter 
progeny*; Viral vectors can also be produced that 
are unable ; to spread laterally. Tills 
characteristic. can be useful if the desired 
purpose is to introduce a spec if led ge-ne' into 
only a localized dumber of targeted ceils, 

t As .described above, viruses are 
very specialized;, inf actione agents thai: have 
evolved; in iten^t cases , to elude host defense 
mechanises-. . Typical Iy> viruses infect and 
propagate in specific cell types, the target ii-q 
specificity of viral vectors utilises itseiatuiel 
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specificity to specifically target ptfede-termlired 

cell types and thereby introduce a recombinant, 
gene into t;he inf scted ■ cell , "The vector to: be 
used, in the methods of invention will dep-end- 

°* desired cell type to be targeted -and wi.ll he 
.known to those skilled in the art. For example, 
if; breast cancer is to he treated then a factor ■ 
•specific for" -such epithelial, cells would bemused, 
hihewise,; if diseases or. pathological, conditions 
of : the hematopoietic system are to he treated./ 
then a viral vector that is .specific for -blood 
cj-eils; and their precursors t preferably for . tha 
specific type of hematopoietic, cell, would he 
used. ■ . . ■ 

Retroviral vectors can be ■' 
constructed to function either as inf actions 
partieks or to undergo only a single initial - 
round- of Infection, In the former .case, the 
genome c..f the virus : is modified so that it 
maintains all the necessary genes , reqialat/ory 
sequences and packaging signals to synthesize new : 
viral proteins, and RHA , Once these molecules are. 
synthesized f the host cell packages the RMA into . 
new viral particles/ which are capable of 
undergoing further rounds of infection . The 
vector's genome, is . aisc : engineered to encode and . 
express the desired . recombinant gene. In the 
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ease: : of nan- infections viital sectors, the vector 
genome- is. usually muta ted to destroy the - viral 
packaging signal that is : required to encapsulate: 
the RHA into viral particles , -Without such a 
signal > any part icies that are ■ f dnfie-d will not' 
contain a. genome, rhetefore cannot proceed 

through subsequent rounds; of : infection. The + . 
specific type of vector will, depend, upon tha 
intended applica.tio.xii The- actual vectors are 
also known and readily available within the art 
or .can be constttcte.ci. by : one skilled in the art 
u ai nq \ we 1 1 - known, methodology »• 



[XNVEPTOB.r please correct . as x^eecled aind elaborate 
where .possible on- the abovet j 



The expression vector may l>e 
administered, to mammals, including humans , "by any 
route. "appropriate to the condition Being treated 
and M several ways. Suitable- routes, include 
oral, rectal, nasal, topical, vaginal. - and 
parenteral. It will be appreciated that tie 
prof erred route way vary with, for example, the 
condition, of the recipient and the type, of ' 
treatiueirt envisaged. 
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:if: viral vectors: :are used.* for . 
ex,a.Bip!e r - the procedure can 8 fcaKe. advantage of 
their target, specif icitv and, consequently ^ do- not 
have to be administered locally . -at the diseased 
sits, . However :r :lp:cal administration can provide 
a. quicker and more effective treatment , 
administration :can also foe . performed by, for , - 
example f intravenous or subco-taxteous injection 
into thB subject; Injection of the viral vectors i^p $ )JJ ^ 
into a- spinal fluid can also be used as a mode of ■^■\j-,xJ-^^ 



-My' 

administration , ; :© : spec i.ally in the .case of neum™ * * ' i\ ^ 

/ : >i- 

degenerative diseases* Following injection, the : • /• 



viral vectors will circulate until they -recognize. r . : , \q/3 1 ' } 

. : l..:4. 



/'4t ,| .... 

host cells with: the. appropriate tar-get . Jjj t-^ 



spec i f 1c ity for ; infect ion, . 

The vectors can he: introduced into 
cells or tissues- ";by .any on^ of a variety of known- 
methods within the art. Such xietfiods can bo ; 
found; described in . Sambrook et al. and, Aiisufasi at, 

: al . , and include/ for example, -stable or 

• transient transf.ectioxu l.ipof ect ion, 
electroporat ion. and inf eetion with recombinant, 
viral vectors, introduction of nucleic acids by 
infection offers several advantages over : the 
other listed methods. Higher efficiency can be 
obtained due to their infectious nature . ■ 
Mo re ove r t vlru s.es are ve ry- s pec i. a 1. i h ed and 
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typically infect and propagate in specific ceil 
types Thus, their natural specif icity can be 
used to target the vectors to specific cell types 
In viva or within- a tissue- or mixed culture o-f : 
cells. Viral vectors can also be modified, with. = ; 
specific receptors or : Uganda to alter target 
specificity through rsceptor mediated events.^ 

An alternate mode of 
administration of . the vector can be:; by- direct : 
inoculation locally at the site of the disease: or 
pathological condition or by inoculation into the 
vascular .System sqppiyi.ng ilie site with 
: no tr tents . Local.; administration: -is advant agootis 

because there is no dilution effect and, 
■ therefore, a smaller dose- is required: to achieve 
: expression in a majority of the targeted ceils. 
Additionally, local inoculation can alleviate the 
1 : targeting requirement retired .with other forms 
of administration since a. vector can. be used that 
infects all cells in. the inoculated area. If 
expression is desired in only .a specific subset 
of. cells within the inoculated areay then 
promoter and regulatory elements that are- 
specific for the. desired subset can be: used to. 
accomplish this goal- Such ; non- target in-g vectors- 
can be, for example,, viral vectors, viral genome, 
plasmids, phages ids and the like. Trans feet ion 
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Chicles' -such as liposomes: can .also be used to 
^introduce the non-viral^ctors descried above 
into reliant cells within the inoculated area 
Such transfection vehicles are - known by one- 
skilled -Within the art. ,; ; 

.. . ^ <-»•»- of the pressat - ; 

The expression . vet- i-^- >-"-* * 

invention may be' administered :;to the patient 
alone or ih co-mbinatio«:;wtth liposomes :or qthe* 
\ , , '. w ,i 0 - fl i P c The expression vector x& 
administered dosed ,i.n accordance with good 

medical practice, taking: ^o; account the , ^ ■ 
clinical condition of *M individual patient, the 
site and methodiol administration, scheduling of . 
■ administration and otha^ factors known to 

^tinn^s "The "effective amount"- 
medical, prac tit icmerb, ■ .au- 

for purposes: herein is. thus determined by such 
■considerations as are^now in the art.. The .: 
amount must be effect W to achieve at least 50% 
of the treated .pattea*^ exhibiting a reduction in 

:.'...:..«. : .,,.™-t^ ion and may also include but x& 

. . ^nrA^^-^ stirvival rate ? mote rapid 

not limited to xrcpxov^ -ux 

recovery, or iinpiov^a^JK, ~- • 

■symptoms aiid are se,le;ctea as 

by those skilled in the art, 

, - v . r ,_ B iw(iM*» fi«f in.ition ot 

f INVEM'POK z is this & rfesos.a0.ic c_.t 

"effective amount-? If *©t, pleas® provaa© 
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While- it is possible for the e^ptession 
vector, to' be administered : alone , it x.S- preferable 
to. present it as a- pharmaceutical, f ormubation* 
The formulations of the present invention 
comprise at least : one active ingredient: the 
expression vector together with one or more. . 
ph ariaa c emtio a 1 Xy acceptable carriers and , - 

optional iy other therapeutic: ingredients.. The 
carr 1 e r /( s .} : n- us t be ac c ept able : in the ; s;ens e of 
being compatible with, the ocMr i;Bgreciient:s^ of 
the forinii ration and not deleterious : to = the ■ . 
recipients thereof, for example liposomes The 
carriers mast also b.e selected : so. as not to. 
interfere' wl th the activity or ; the active- ■ 

ingredient , 

The availability of monoclonal 
antibodies which bind to a ■specific antigen at r 
distinct and well defined" sites has • led ta a 
better understanding of- the effects of highly 
specrif ic; enzyme -antibody interactions on the 
enzyme' behavior.. By appropriate selection it has 
been possible to isolate . those antibodies that 
are -Hon- inhibitory to biological .activity of the 
enzyme and bind, at ft strategic locations " on tn.e 
antigen itiolec ale, resulting in a "cofisidarable 
stabilization effect of the enzyme corif ormat ion . ■ - 
Moreover^ such monoclonal antibodies., wrien 



Draft:' 



-26- 



P-3-06.(tA.V) 



October 4, 19 94; 



properly selected, prove to We a chape rone 
activity leading to a considerable refolding 
e f f eet on the : ehsyme . wh i oh . was a Iready 

heat 'denatured*- 

■inf a-roodsl system., renaturatfon of 



partially 



carboxypeptldase A; 



after heat dsnaturatipn in the 



presence Of ■selected monoclonal antibodies , ■ Has 



followed by.xeeovery 
The refolding- effect 



;of its enzymatic activity:, 
to f aft t i - CP A monoc ion a 1 



'antibodies on heat denatured e RZ yi»e ■ depends on: 
:the degree of denaturab ion of the I en ^ae and on 
the. location of the antigenic site of e»:ch 
antibody/ The additlyity effect of the p^irs of 
aidnoclonal antibodies; on the refolding process::. of 
CPA proved to be dependent on : f ho local lotion : of 
the antigenic sites of the monoclonal antibodies 
studied. 

Binding of anti-CPfr»nocloRaI 
antibodies to heat, denatured: CPA loads to . 
considerable refolding of the enzyme -molecale f tas 
judged, by the ^recovery of enzyfflio activity 
following imnwnoOTplex formation.,. The active^ 
site of a protein is norwily buried- inside ' 
polypeptide folds.. Due to structural 
fluctuations occurring in the interior of ; tho, . 
molecule, howoyer, dynamic channels [Case and t 
garplus, 1979} ifi&y form between t he active stte 
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and external regions of the chain [Karplus and 
Petsko, 1990]-. These dynamic fluctuations, appear- 
to have the 3 pec i-f l : c fnnetioxi of iiiodaia ting. . the 
reactivity of the protein, and allow correlation, 
of the renaturatioa process with the restored 
enzy^ic .activity, . The ;epitppes recognized, -by the 
mAbs selected for this: study (CP 10', CP 9., CP 8} . 
axe- exposed to the- surface solvent, .and seem to; be 
located., in strategic positions, in relation, to " fho 
active site of the : : enzyme v : Binding of - CP B arid 
CP 8- to the partially unfolded, onzyme leads to 
considerable refolding :( : 2;0- - J 40% of recovered ; 
enzymatic activity) ; The -dif ierexiees in dagree- 
of refolding or CBA- ; observed after 

i jnmuno comp 1 e xa % lo-n ; [ with : i.:ts spec i iip mAhs .sugges t 

the existence of special: regions on the protein • 
molecule required: for folding. 

The axis te noe 1 of" M sequences . kinet really 
required for folding * 5 was. suggested i nd^pe ndent ly 
[Sil-en and Ag-axxl/ 19 89 ] in tlie case of aipliaiytic 
protease and confirmed, by In vlt.ro denat-urat-ion- 
reimtnraiion experiments , Recording to these 
authors t a proregio,n xs requ ira-d for folding, its 
omission, leading to Incorrect folded, states,. . 
This fragment, was assumed -to function by direct' 
3 1 ah i i Uat io 21 o £ th & r a. t e 1 im± t i no z r a n s. i t i o n 
state of the" folded intermediates by lowering the 
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energy barriers along- tiii; pathway leading to the ; 

niatlve state , 

Recognition of : the- existence of a class 

of sequences: th at may play a role in the folding - : 
pathway -"suggests the possibility that such 
sequences serve not. only for staM ligation but : 
also ftay contribute to the efficiency of the. 
folding process:. Mafas are abia to recognize. ^ 
incompletely folded; .epitope and; induced native ,; ■■■ 
conformation in the partially folded protein,. - 
The antibody interaction did not affect the 
structure Of the completely unfolded protein. 

The above discussiorl provides a factual 
basis for the iisp : ; of .monocioaal; antibodies and 
genetically engineered antibody fragments as 
therapeutics for the prevention o,f protein 
aggregation. The methods used with and. the 
utility of : the present invention can be shown by: 
the following examples... 



EXAMPtBS 

SfiNSB&i; KETSaeSi 

CPA. was obtained as an aqueous 
crystalline suspension (Sigma Chemical Co., 
Louis, MO). The crystals were washed with 
double-distilled water f centrifuged, and. 



St . 



^Ma terials ; 

Synt hetic p ep tides Amy I old pep t ides , AB 1-40 { Cat . No. A™ 

3313) and AS' 1-28 (Cat. No, ■ A-1084) cox-responding to. amino acids- 1~ 
40 and i-28"of AB. respectively.,., were' purchased ■from Sigma Chemical 
Go.,- St:. Louis, MO:, USA). 

Amyloid solutions ^ere prepared by. d is solving, the peptides in 
water at: concentration of 10 mg/ml« T::he. stock solution was stored 
■In aliquotes at -20°C«, 
^ggreg atina jq ents 

1, Heparan sulf ate ( Cat.. No. H 5393 > was i ; purchases! : front Sigma 
Chemical ; ■ Co «, , St * Lou A 3' , . NO , USA } „ 
2 * . Metal, s ol ut ion s ■ 

Stock solutions -Of metal chiprides ware made up" from dry salts 
at ' concentration of 1* xn TRXS pH 7,4 „ . 
: totlbodles. ■■ 
Monocl onal a ntibodies 

1. a-Huaan B-arnylbid- 6F/3D was obtained;' from . ACCUHAf'E; CSemical 
and .Scientific Carp..* .(Westfoury, NY. , lfSA;K : 

2. Mab AMY 33 was purchased from ZY^BD : :San Francisco, Gft> USA* 

Affinity purified rabbit Ig-G obtained, against the synthetic 
■Alzheim&r B-araylpid {Gat Mo. 1381431) was purchased from: 
.■Boehringer- Manaheiis., .GmbH, Germany-. : 
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dissolved in 0.05 M Tris^HCt/0 . 5 M NaCl buffer, 
;pH ? ,.5 Insoluble material was removed, by 
certtrif uga tion . The--;enzyfne" conce^tratxOn^ WaF 

: derived - from the a&sQrBa.nce:' -at|T*S-?-S rm and 

also determined by the Bradf ore!, rhethpei"" us "£ng 
bovine s-ermn ■albuoiin. (BSA) as ' IT s^aiiSalxr^ 
[.B-ra^f-ord;;; • • 1 9^6 J . The enzymatic 1 activities of r 
CPA -arid its jjnmanQCoinp ie xes were : datermliiBd 
sp^ctrophotoirietrically at 254 mi-uslng either 1 
im hi ppu ryl - l - p : he ny 1 al an ira e as peptidase 
substrate or hippo ryl ~ dl ~ p ~- phe ny 1 lac tic acid as 
esterase substrate in 0.5 H HaC:l/0.05 M Tr±s~Hel, 
pfl : 7 * 5 / 



[Source and/or isolation procedure] 



.t?i 



In general, monoclonal antibodies may 
be prepared against a synthetic peptide based cm 
the sefueri.ee, or .prepared recombinantly i>y ; 

cloning techniques or the natural gene product 
and/ or portions thereof may.be isolated and used 
as the ixmrnxio^n, Such proteins or peptides can 
foe used to . produce monoclona.is by standard 
product ion ■ technology well known td those skilled 
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in the art as further described generally in 
Harlow and. Lane r Antll>oc!ie,s ^ A Laboratory Mah;u&2\+ 
Cold Spring Harbor Laboratory r Cold Spring 
Harbor, NY, 198:8; and as set forth . specifically; ; 
. hereinbelow, The . mouse monoclonal antibodies ; 
were prepared f ollowina : "the- fusion t&chniaues of 
Kohle-r. and Mil .stein j£5335~|- : .." Briefly, the ,. 
technique involves h:yp^viMmnl;za:'tian. of an 
.appropriate donor with, the protein or peptide^ 
fragment t generally a incuse,- arid isolation of 
splenic antibody producing calls, These- c^ils. 
: are fused; to a cell having immortality f suei-ij-as- a 
my;el:Q0ia cell f to provide a fused cell, hybrid 
which has iMHtortBlity and seereteg the required 
antibody. The cells are then cultarraci, in. bulk, 
and the Bionoelonal antibodies harvested f rom . the 
culture media for use* 

The harvested monoclonal antibody- can 
be bound to a solid support substrate or 
conjugated with a. detectable moiety' or be both 
bound and conjugated as la well known in the art. 
For a general, discussion of conjugation of 
fluorescent or enzymatic moieties- see Johnstone 
Thorpe , Immunoah&mi s try- i n Pr-a.c t i ce .,. B 1 ae-kve 1 1 
Scientific Publications., Oxford, . 19821 ' The 
binding of antibodies'; to a solid support: 
substrate is also well known in the art., (see for 
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a general; : discus s ion. : Harlow .& Lane .AnZlhodl&s : A 
■ Laboratory Manual,. : Col4 -Spring Harbor Laboratory 
Publications, New York r 1'SQB) The detectable 
moieties i:Cpn.teinplat;ed- ; with the present invention 
:ca:n include, but, are not limited to.,, fluorescent^ 
Metallic eiiEymatiG ; and. radioactive, markers such, 
as fa-iotxn,. gold, : ferritin, alkaline phosphatase:,. 
jB-gal ac to sida.se , peroxidases , : urease fluorescein , 
rhodaniine r -tritium., 14 c and iodi nation... 

■ ch^rmSM^:.mim. set ami-£EKMA, 

bs ■ , r ■ ■ 

The .inonoc.lo.nal antibodies, CP l<j,. CP. 9, 

CP 8 and CP 32 / which interact with CPA. at higher 

binding constant, were chosen : for further study. 

[IttVBNTOR* why were tliese i&orioeiona Is selected? 

What: criteria, are used for selection of mKh that -i &■*■ 

■ ■ ■/ ■ ■ ■ ■ ■ :■ ■ " ■ : /t:i,l U 

may be chape-rpnas- witftbut testing t&em first fox ' ' ^ 
chape-rone properties?] ^■■^ / 

"!fhes"e antibodies were ; isolated and . 
purified by affinity chromatography on protein A- 

S^pharose frorn the oorre.s ponding:; ascites / flu j ds 

•• • ^ - ; t • / tit^" y ;u; ., :if-/;j - v -, . . 
aocordim}„iitC^ 

c one tr at ions" were d.etermined,:aocording to 

Bra.ci.iord £19 76) u sintf ' normal imirlne, ...TgG -as a 

st. a Rdard ' The preparations of .CP- 10, CP- "8 r CP 9 
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and CP Boused in this, study contained 0»57 x 

2,44 -aad^l/ *8 ; mg j>x^t:^i.n/m.l f respectively . 

c u?J.„, ^ ' t ■- 

Monoclonal aiitilfaodies directed against ■ 
:@-aMyioi:d. . are- available; ; £ rom ACCURATE- Antibodies, 
and ZYKED, In the present examples ■ .monoclona-l 

antibodies J • - • . " : MJ-rf we ire.: 

a s ect.. 1 1MVES!©DE"::'";' 'catalog numbers of a:iiy 
liiorioo tonal s that,:".M^«i'"^ii:sad'J i ^ „ - - 



Emi^ccLl forget erHviril^g effect. of . ii gb qc lonal 

The et«yme (2 jig in 2 ui of 0.-0 5 M 
Tris-HCl/0*5 M.. Ml- buffer., pH 7,5') : was. ittcubat^d 
for 1 hour at room teiiip.er.atnre with increasing 
amounts of purified : mAbs (10-100 fil in the same 
buffer) and the ef f.edt of immune omp lexaticn an 
fte peptidase and. -esterase activities was 
determined s pec tr opho t omm t:r ical 1 y a t 254 : us ins 
either 1 ml. bippu^yi-L-phenyialan Ine as peptidase 
substrate or hippary l ~dl- (J - pheiyjrl lac t ic acicf as 
esterase substrate in 0*5 M MaCl/0.05 ii : Tri&~Hci „ 
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Ag.gr egat io*y. as-gay f or ,,,amyl oid 



[procedure J 



' K'^ISIL. J!llS3i ■ ■ ■ ' ' i < 

. Tile ; ,a-B.ti9'en^ coating solutions .( 100 jxl 
containing • ^a : t:ive : ,ePii .{ ie-2rH.il/BiI) in pes, p.h 
7,4, were' incubated overnight, a.t 4°C In a 
polystyrene ELISA ; plate (Costar, Cambridge., MA). * 
Diluted ascites fluid ( 0 .■■ 1 ml) containing the' 
desired m-Ab (1:2GO0 to X;-18. r 0:00 v/v in PBS) was. 
added and. incub-ate.d at 3 7"C for- 1 hour. The 
amount of fooimd inAfe was determined with 0^ 
ga 1 a.c t <>s .id a s e - 1 .inked F(afe}2 fragments o.f sheep 
anti -mo/use IgG (..toers.ha.ia International , UK} * The 
apparent binding constant: of : CPA with its 
monoclonal antibodies was. de4n=*^^ • 

trfe^rprcd**^^ .^^^^^ 

derived; fro.ni the reciprocal of the free antibody: : 
coiicentratioii, at which' 5'0 ; % of the maximal 
binding' was achieved* 



Additive ELISA.. 

The assay is based on the method of 
Fr.igy,et.. -at al * t [1,983], Saturation concentration 



.'Me thods --. 

Thi- aggregation of amyloid was followad by two different sets 
of e^cper intents ; 

■1.. Competitive BLISA : assays, 

100 ng amyloid : was . covalantly. bpuM: on Eupergit-coated -EL ISA' ■ 
plates, by inGUbation- overnight at 4 Q C. . The remaining active / epoxy 
groups on the plate were blocked with non~~f at milk* The reaction- 
mixtures containing B-amyioid ( IMTngl and aggregation agents such- 
as heparan sulfate < 50 misi); and/or £tv^ Al^ or Ca 2 * wer^ incubated 
-for 3h at 37^C. Mter;-incul>ation,. ttw mAbs AMY S3 and m/3D ware 
added separately to each . reaction: mixture (la) and allowed to : 
interact- with the. remaining;. Soluble iiif 1.0i.d for .another ■ \l : h. .at ■ 
37°C- in parallel, the mH-fes were: addexl to the amyloid ' solutions 
(1.00 ng) before* Exposure- at 3;7?C and incubated together . for 3 h at 
37°C, After incubation: the aggregated mm/Xom preparations, were 
removed by c^otrifugatida at 15,000 rpi) fpir- 15- ? and applied,. on the . 
ELX8.A plates previously coated with amyloid. The antibody -which did 
not bind- to- amyloid in the reaction. mixture; will" bind to the coated 
amyloid., As shown in. Fig* 10, ; the amount; -of antibody available for ; 
binding the- coated antigen will be conversely proportional to the/ 
extent of amyloid aggregation • A calibration curve of the amount, -Of : 
antibody hound on -the coated, amyloid in the .absence of: soluble', 
added amyloid was performed* The amount o£ bound antibody was 
determined using' a-iitoijse. antibodies labeled with horse- radish 
peroxidase (HEP). The enzyme activity of MRP is directly 
proportional with the amount of monoclonal antibody bound to coated 



amyloid. The enzyme .: -activity of horse-radish peroxidase was 

measured using O-phenyienediaxnene (QPD) as substrate.. ' -The colour 
developed was: measured at CD 4m using an ELI SA reader.. 
Di rect: ELISA 

The ELX5A plates were coated with rabbi t : polyclonal Antibodies 
raised, against B-arayloid (.100 ng/wall ) , The reaction" mixtures 
contained amyloid 10 ng/100 and aggregate reagents, smzh as 
heparan sulfate or metal solutions, were exposed to 3-7'^C . for 3 h 
and then inoiibated: for another I h at. 37*C with inAbs AMY 33 fed 
6F/3DD at molar «*tio 1/1 (300: pg AbK in another .^t of 
experiments ±U& . mAb® were added, separately to the' reaction mixture 
before in.c.ubation at 37°C. ■ After incubation of thm\. reaction 
mixtures under a-forementipnedi- working conditions, 3 : h a-t--37*C, and 
binding of the- m&bs,- they , were added to ELISA plates coated witlt 
polyclonal amyloid ; antibodies *' The' amount of . soluble; ■ amy Xoid 
remaining after aggregation ; was ineas.ur.ed as mentioned using secoal 
a-riioose antibodies: labeled with. HHP. 



The amount of ! ;mAb botind 



soluble amyloid remaining-; 
FI.gs~ 11, 1.2, 1.3 and. 14*. 



ferill foe: proportional to: the amount of 



aftir -eicposure to aggregation partitions, 



The prevention of amyloid aggregation 
seems to be dependent oa : tbe. epitope, location on he amyloid 
molecule recognize^ : by a certain antibody. 
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Asarega^ion .assay fpr amyloid 



( procedure J 



■ > , Ui&M / t 



J- iii 5 A Test . . ^ 

The -aafcigen-cofrt ing solutions (100 jil 
centainiiig native CPA ■ ( li) -25 u 1 fm 1 )' ■ in FES. r pH 
7,4, were intubated overnight ah 4^C in a. 
polystyrene ..EXilSA pi ate (Cost.ar, Cambridge, MA.) . 
Diluted ascites; fluid "(0;. 1 nil) containing.'- the ■ 
desired mAb ( 1 .t: 2.0-00 to 1:18, .000 v/v in PBS) was 
added and incubated at 3 7 C C for X hour The 
amount of bound- mAb was determined with 
gaiactos-idase-linked . F{:ab}2 fragments of sheep 
anti-mous.e IgG :{ Airier s : ham International , UK), The 
apparent' binding' constant of CPA with its 

mono.c lonal antibodies was ck^^mi-m^i: a^roxx1±ng'^" i ' , tr6 

trte proeedttr^ p^^, a . a 4 

derived from the reciprocal of the free antibody 
concent rat: ion , at which 50% of the maximal 
binding- wa : -s achieved. 

MiiMve...SiiiS A- i h : : : 

The assay is based on the method of 
Fri.guet at al* , [ 1 9:8 3 } P Saturation concentration 
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curves of.- adsorbed CPA: on' ELISA plates (.lOO"; \xl 
per- well of a solution : of 0 , 05-0 . I fit /ml } with : 
each of the niAfos are determined * "For comparison 
a. clottble amount of' the . coated, antigen was iised as 
a ire ferencs . The amount of. bound monoclonal 
antibodies, alone or in : pairs: (at 'the. same; total 
concentrations as antibody alone) was determined 
by using the labeled second;. antibody^ as 
described previously.; 

Additivity Index- (K* I * ) was calculated 
according to the following formula: 



» .J ■ 



[:(2;A 1 «/A :1 -A 2 .}.^i.jl0D 



A i; , Az f A 1.4. 3 represent the adsorptions reached, in. 
the E&ISA test with the- first antibody alone f the 
second ant ihody alone and both -antibodies . 
together * 



llMVEJUTOKt please provide specific; cietatiln of how 
thjLs a^say- differs from the piifelish^d literature 
arid are tliese differences: poollshed? ] 



Determlnati on oI„eff££t,,oil mfldillng at; .;;J;:.o ,CPk : 



CfA. {1 mg/ml ) in PBS' was incubated, at 
50°C and /or 60°C tor various periods of time. The 
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was 



denaturat ion of enzyme was followed by 
de t e rm i. n : a 1 1 on of the residual enzymic activity.. 
Partially denatured eh'zyine- (2 u/10 ^..1 of PBS): 
incubated, with increasing amounts 0,5-2 ;M/M mA. 
.b/CPA (in 100 >il of PBS) of each mAb or with; 
pairs of' antibodies (CP- 10 **- CP 9 , CP 10* r CP; 8, 
CP IS t CP .;32 ) * The ref olding process of CPA. was 
followed for various periods of time from 10 . 
minutes to .'3 hours .by deterraina-t ion of reeoverecl 
enzyiaa tic activity, 



f IlinrENTOSR;. .for the above listed, protocols: and. 
procedures- please, indicate'wriat if any changes' 
were laade to accommodate amyloid and anti;~ia#yla;id 
■^Oitociottal antijhoaies * The Patent Office. 

... ; ....... . 

requires tharfc you show that the ®xp®xim®nt& can 

■ . /\ ■ ■ . . 

be done by having detailed methodology.] 1 



EXAMPLE 1 

CH&RACTEHI ON OB* ANTI-CFA MONOCLONAL:.. 
ANTIBODIES 

In the .itiodei system used to test the 
protocols , the "monoclonal chaperoiie antibodies 
that wBxe selected by the .method of the present 
invention war a 'shown to bind CPA with relatively 
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high, apparent binding constants pioV 1 ) : .and none : 

of them, affected either the peptidase or the.: 
esterase activities of CPA . &ddit.iv"ity EDISA 
based on the competition between; a- pair of mAhs 
to bind to a. Constant amount of adsorbed, antigen 
can serve -as i,n indicator of proximity between 
antigenic sites* The xaAbs , . either singly or in • 
pairs , were. allowed- to saturate the. Adsorbed CPA 
:.and the total amount of Mb' adsorbed: was 
determined using the labeled secorui antibody. ; 
.|IMOTHjO.E;« do any of the- -figures coirrespoad to; 

this example?] ' . -•- , 

In the presence of the pair (CP 8". and. 
CF;9;): (A, I* = 10%), the amount of antibody bound 
to adsorbed- CPA was similar to that. - found when- 
only m single- antibody was employed/ suggesting 
that they bind to the sanie. or close epitope, In 
the presence of pairs of antibodies / CP 10 and 
CPA B[ (A * I . - 90% CP 1.0 ; ami CP 8 {.A, It * 80%) " 
and CP- 10 and CP 32 - 7 0%} the total amount 

of antibody bound is close to- the sum of bound 
antibody when each. mAX> is .bound separately, : 
Monoclonal antibody CP 1 0. bind at distinct : :: 
epitope on CPA moLecuI^ relative to that' of- rriAbs ;: 
CP 9 /. CP 8 or CP ■ 3 2 , 

The antigenic si. to of CP was identified, 
and behaves like one of the • xmmu npdom i n a rit 
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regi on s . of ' "CFA molecules localised on the' 
surf ace^of the molecule between residues. 2Q.&~21$- 
[Solomon et- al f I9S.9J . • This epitope, proved to be. 
as pec ialiy sens.i t ive t o oonf orma t ioi^ei changes- in. 
different -functional states, of the 
earfoo.xypeptid.ase A [So Ionian et al ■ 1 3-9.0 ] * The 
other three monoclonal antibodies . diii not : . . 
interferes with inAfo CP X0 during simultaneous , 
binding to CPA rnoleouie> as suggestad .by 
&dditxv;ifcy riiea-suremerits, 



EXAMPLE 2 

, ; jeeekxjqn s^msim^:im^j5Zh5i sSM^Tums.. 

e^soi^ 

r rhe unfolding-refoiding process of CPA 
was followed by determination of residual and/or 
recovered, enzymatic activity of the enzyme, 

Ga r bo x y pept i d a se A retained only 1.0. .and 
5% of its initial peptidase and esterase 
activities respectively^ after 2 hour inctthat ion 
at 50*0 {in PBS at pH 7.2} (Fig. 1), Incubation 
at; $0°C for 30 minutes lei) to total inactivation 
of the enzyme, As previously shown, 
.1 !^iu.iiO c Oi^p x & t a. on ox CPA w itix ssch o f tfrG tn A d s 
studied, {CP' 10, CP 9 and CP 8 \ at eguiirsolar 
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ratio followed by incubation at SO'-C, .resulted in 
a considerable increase in the;, thermostability of 
CPA ; :[ Solomon and : Balas , 1991] , ^ 

After denaturation at : 50°C, CPA alone 
was; unable to:. recover its enzyiaatic ■ activity „• 
under the experimental conditions employed,. 

The unfolding process of CPA was 
followed, after incubation of the enzyme at 5€"C 
for 30, 60 and 9 0 nunirtes . The refolding in the 
presence of monoclonal antibodies ' €P : 10: showed! 
that the percent recovery of. enzpic- activity was 
directly related to the degree of : deaaturat ion of 
CPA (Fig, .2} . 

Figure 2 is; a bar graph of the: 
dependence of refolding; of Carboxypept itia.se A on 
the denaturation degree of the enzyme / CPA {1 
mg/rai in PBS ) was denatured for- J&., 60 and .90 
man. Aliquotes were withdrawn after; each 
incubation step and reacted with m&ih CP 10, at an 
egniraoiar ratio, for 1 hoar at room temperature:. 
The enzy&Ac activity of the 'enzyme and Its 
inanunocomplexes: wag determined using esterase 
substrate. The refolding effect was expressed as 
percentage of anzyroic activity recovered^ as 
-compared to initial enKyinic activity of ;t:he 
enzyme befi ore .dsneturation . Eat-}, experimental 
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result represents- the average of at least three 
Independent measurements.. 

Incubation, of partial! y heat denatured 
CPA with -other: monoclonal antibodies such asi .CP 
9, CP 8 and CP 1 3:2 Med. to different degrees of ■ 
refolding, as estimated from, the: recovery of 
enzymic activity ( Wig. 3 } * Thus. , . itionoe 1 onal - * 
airtihodies CP 9 and GP 8 cause, a ; 2-3 : fold' ■ 
increase- in reoowrad enzyme Activity relative to 
control .(CPA alone) ; monoclonal antibody CP 32 
did not Induce significant increase In enzymatic 
activity after imnmnod;Diitp 1 e&a t .ibn . 

Figure 3 Is a bar graph of the 
refolding- of Carboxypept Idas;©: A:, in the presence 
of the monoclonal -antibodies. CP : 10,-. CP 9 f CP B. 
and CP 3.2. Heat . denatiiration ■ of CPA was stopped 
after 60 mitt and i;mmuncoispio.xatton was allowed ; to 
proceed for 1. hour at rooni: temperature . ' Th& 
recovered enzymatic activity was measured a ; s 
described for Figure 2, .. 

The data obtained show the. importance 
of the location of the antigenic site of each 
antibody cm the refolding process. The refolding 
process of the mmym& is time-dependent • and 
reaches its maximum after 2 hours at room 
temperature - the time required for the formation 
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of the Inrmunocom.pl ex between CPA. and its 
•monoclonal .antibodies . .(Fig., 4) * 

Additivity effects of monoclonal 
antibody pairs on the refolding process of CPA 
are shown .imPig* S*. Pairs of -antibodies 
incubated with CPA at; equimolar ratio let: to 
increased refolding -effect, depending on their 
antigenic site location; The pair.;(CP' 9 *.CF. 
10:) t which . exhibited the highest stabilisation 
effect against he at denaturation [Solomon and 
B:aias, 1991] also exhibited the highest refolding 
effect on CPA* ;<The pairs of -&nt itoodies CP 10 * 
CP 8. and CP 10 +■ CP 32. assisted in the refolding 
process to a lower extent* 

■ ■ ■ ■ "/■ . 

EXAMPLE /3 L f 

--^—-^ 



^jyffi^ 

£~ Amyloid (1-40). aggregates: in the 
presence of metal Ions (Zn z * , Al n j .or additional 
factors such as heparin sulfate. Addition, of 
monoclonal antibody AMY— 3 3 ( a- awloid } to the 
reaction .mixture prevents total or partial 
aggregation of amyloid. 



iir 



: a ■ ~ / ii 

■ : .E.Kample : 3- . 

CPA -aggregate in : th& presence. of Zn 2 * at 50 D C-* The 
imiBiinoco.iBplBxation of CPh with some of its: selected irt&bs restores 
not only its solubility the. protein but. also Its' enymtc 

activity, .See Figs., ?A V 7B> 8 and 9, .pages 10 and 11. . 
Exam ple . ..4 ■ 

Prevention of 6 --amy laid aggregation hy two different ■ monoclonal 
ajntibodiss. 
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Amyloid 

Amy i o id -f An t ifaody 

Amy .1 o .1 d + . H e pari ri 
Sill fate 

Amyloid - ; ilepai: in 
Su 1 fate " Antibody 

|MHVB.||:TOR: ; please elaborate an this experiment; 

and the analysis, of" it, Do yos" have- any 
additional v cSa.ta? ; ] 



0 . 5 

1 ♦ 15 



0. 7' 



100 

so 

9 3' 



60 



throughout this application various 
public at ions? are ; !ref ©renced by citation or 

nu*nb*r : . Full: citations for the publications 
re f ere need by : . ri msber are 1 .1 s ted- . below t The 
disciosures o,f ; these poh-l icat Ions in. their 
entireties are-liereby incorporated by reference 
.into this: application in order to mora fully 
describe fc;he state of the art to which this 
invert" t ion ■ pertains. 



0ra.fi: t . 
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intended to .'foe in the nature of words of 
description rat;h€?r . than oxi : limitation , 



Obviously r many mod if ? i cat ions and 

variations of the present:. -Invention are possible 



in light of the - above . teachings 



It is^- 



therefore/ to he under- stood that within, the scope 
of the appended .claims , ; the; inherit, icm may be 
practiced, otherwise -than as ; specifically 
described* 
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;[■ Inventors- Please review, the . reference : list for 
■accuracy and .provide us with copies of those 
references that yon have not : : sent to xxs 'previously . 
designated with a We wild supply the references, 

indicated with an t 

We noted that you sent to us your working copies" : of 
references .marked with a ■ #1 ' ■ . Some of these, references 
have underlined sections,: etc; that are . incorporated ; ■ 
into your manuscript and, disclosure, We will need ; ■ 
clean copies to submit, to the Patent Office. We can 
return the working copies to you if you need. them> ] : 
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CLAIMS. ■ 
What : is .c 1 a imed is : 

.1,.. A met: hoc) o.f selecting Bionaolimal 
ckaperone antibodies that have characteristics 
including bidding to .a target i^olecule epitope 
with, a high hxndlng- constant and are nan- 
inhibitory to the biological activity of the 
target molecule including the steps of 

denaturing - the target mo J. ecule,.: 
mining the denatured target, mo; lac: ule 
with the ch aperorae monoclonal, antibody, 

■ renaturing the mixture:; to . produce 
nonaggrega.tedhta.rget moledule, .V 

testing the renatured nonaggregated. 
target molecule coupled to the 1 monoclonal 
chapetoiiB molecule for biQactl^ity , 

2* The jnet.hod of claim I further 
characterised by .tfm. tar get., molecule being p- 
amyioid * 
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= '"3/ The method : of treating a protein 
aggregation disease including the steps of 

preparing at least human monoclonal 
an t i bod y t: ha t b i ;nd s t o . a n a g g r e g a t i n g prot ei n 
which is .the cause of a clisea.se- and which 
p revents -aggrega t i o n ■ wfa i 1 e a 1 .1. ow in g b i o a.Q t i v i z y ;. 

ere a t i n g a n e xpres s i o n ve ctor- : 
comprising- niicleic "acid including-', a sequence 
which axic-odes in expressible form. the. humaii 
iBOiiocloiiai; antibody that., hinds to an aggregating: 
protein and . : wfti cb prevent s agg.rega t ion : and 

; administering' trie expression vector. 



: 4 i : : The 'method -of cl a im ' 3 wherein the 
human 2i.tqnocl:ona.l. antibody that binds to an 
' aggregating-, protein and . which prevents 
aggregation. While allowing bio activity is an 

a.n;t.:h^J;Ua3Tiyloid, ' 

I INVENTOR *; ^>ave you . -produced^ this ■ monoclonal 
antibody or .haye*"'yaoi only ■O:sed''^crommerc.i.aa 
sources?] 



5;:....- Tim method of claim.3' therein 
human monociahal am: ibody rhat. .binds-: ra- an 
aggregating protein and which prevents 
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aggregation while allowing bioactivity xs a: 

single chain mohQc.lonal antibody. 

The method, of claim 3.- wherein, at 
least two human monpcloiial. antibodies-; : are used, 



character!, 
to the pat 



The method of claim 3' further: , . 
ed .by . ideXiver In : g . the. expires s ion sector 
ierrt , 



8- , The 



jnethocl of claim 3 wherein the 



j-xpressian vector Is a virus * 



9. The method of. claim.; 8 wherein the 
nucleic acid Is EN A *. 

10. The method of claim 9 wherein the 
exptress-ion vector is a ■ disable; retro, -virus • 

11. The method of claim 9 wherein . the 
expression vector., is a. retroviral shuttle vector 



12.. The method of claim 8 wherein -the 
■expression vector- -Is vaccinia • 'virp.s ■■ 



>0-~ 
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1.3 * The method of ■ claim . 8; wherein >t ha- 
expression vector Is Ian adenovirus , : : 



14. The method of claim 3 wherein the 



e x p r e s s i o .n v e ct or .1 s 



a pi. as mid 1 * 



15 * A ph:a rmaceatical composition- , . 

comprising the expression vector as set forth in 
c laim 3 ana a phar^aceu t ica.l ly ' acceptable 
■carrier, ■ ■ ■ ■ ■ ■■■ 



IS', An. express. i.o ii, vector fox xxs-e as a. 
therapeutic- agent which comprises nucleic acid 
including at; least- one sequence .which/encodes in; 
expx;esB;.ible form a human • ritottocloina.1 antibody .rl/ii- 
which a . human monoclonal' i&rrkibody- that binds to 
axv aggregating protein: which is the cause of a 
disease and. which = prevents, arj;greig ; atio.n. 



17* The .expression sector as set forth 
in claim 16 wherein the^hwrtah. mnocional antibody 
•i^ an; ant .1- (3 -amyloid •monoclonal ■ antibody* 



18. The. expression rector as set fprt n 
in, claim 16 wherein the human monoclonal antibody 
is a single chain monoclonal aatibody « 
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attachments: ii TW-P306^PP _ ZT^T^zn* commentby the 

r^Srf^^ K^erts for the inventors 



EXHIBIT A 



TO.RUIU UNIU€RSITV 




GEORGE S. WiSE FACULTY OF LIFE SCIENCES 
DEPT. OF MOLECULAR MICROBIOLOGY & BIOTECHNOLOGY 



p-n ,d -rm aru n^nn tutu 1 ? n^wsu 



2nd November 1994 



Dr, Kenneth I. Kohn 

Reising, Ethington, Barnard 

Perry & Milton 

Columbia Center 

201 W* Big Weaver Suite 400 

P.O.Box 4390 

Troy, Michigan 48099 

USA 

Dear Dr. Kohn, 

As agreed during your visit here I am sending you herewith the 
modifications and supplementary data regarding the patent. 

Please contact me directly ±f you need any assistence. My 
telephone number is (972-3) 6409711, and fax number (972-3) 
6409407. 

I am now waiting for your agreement to go ahead and publish ' 
the papers and make the necessary application for financial 
assistance to continue the project* 

X do hope you enjoyed your stay in Israel and thank you for 
all your cooperation* 

With best wishes* 




Sincerely yours r 



Beka Solomon r Ph,D„ 
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03-6409407 y D|23 ;03-64081fF*?B ;69978 a^^TI ^™ ^QTniKn JTHP 
RAMAT AVIV, 6997B TEL AVIV, ISRAEL; TEL. 03-640S1 1 1 , FAX: 972-3-6409407 



From Beka Solomon : 

1 . Claim 1 : Please change only lines 11, 12 as follows: 

mixing of target proteings with monoclonal antibodies, 
exposure to denaturation... 



2. The antibody building site of the mopnoclonal abtibody = 

= peptyde which mimics bunding site of the abtibody to the antigene. 



From me: 

No need to send us the revised draft before filing if you are sure that 
it is ready to be filed. 

regards 

Hananel 
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Friday, November 11, 1994 10:10:16AM 
Message 



From: 
Subject: 
To: 
Cc: 



Ken Kohn 
Beka Solomon 
Hananel Kvatinsky 
Jackie Walton 



Howdy. How is everything in the Holyland? 

While reviewing all of the papers that I recieved while I was in Israel, I noted that I made a 
mistake. It turns out that the papers that I recieved at the hotel were from Wientraub, and 
not Dr. Solomon. My apologies for my oversight. It must have been jetlag. Accordingly, I 
stilt need to recieve the materials that I reqested from Beka. I can then finalize and file 
her application. 

Again, I apologize for any inconvevience this may have caused. 
KIK 



EXHIBIT D 



STR#251:1 

Search Be ka Solomon 



Tuesday, N ember 15, 1994 04:22:09 PM 

Form Doc2STR#251:30 



■I 



Friday, November 11, 1994 10:10:16 AM 
Message 



From: 
Subject: 
To: 
Cc: 



Ken Kohn 
Beka Solomon 
Hananel Kvatinsky 
Jackie Walton 



Howdy. How is everything in the Hoiyland? 

While reviewing all of the papers that i recieved while I was in Israel, I noted that I made a 
mistake. It turns out that the papers that I recieved at the hotel were from Wientraub, and 
not Dr. Solomon. My apologies for my oversight. It must have been jetlag. Accordingly, I 
still need to recieve the materials that ! reqested from Beka. I can then finalize and file 
her application. 

Again, I apologize for any inconvevience this may have caused. 
KIK 



EXHIBIT E 



STR#251 :1 ( "\ Tuesday, N ember 15, 1994 04:21:27 PM 

Search Fwd: courier Form Doc2STR#251 :30 

MB Monday, November 14, 1994 09:12:38 AM 

Message " 
From: Ken Kohn 

Hananel Kvatinsky 

Subject: Fwd: courier 

To: Jackie Walton 

Shalom 

This is just to inform you that we have shipped Bekka Solomon's material by Courier 
Network ( in NY 212-675-6876, 800-222-9951) . Their airbill No. is 267214. 
Courier Network are shipping via DHL in the US> 

Let me know if the package does not arrive until Wednesday. 

Hananel 

ps : The confirmation copy regarding the Boxman patent is also there. 
HK 
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X OF TEL AVIV U^vERSfTY 



3 2 Ka.im Levanon Si:. 
F.O.Bux 39296 
Tol»Aviv 613 9? 
Phone: (972)-3-64287GD 
Internets ramot@ccsg - fcau , ac - 1 i 



32 1 1 lit? cp>n 'ni 
39296 .T.Ti 
61397 i>n& 5m 
03-6428765 . 



This communication way contain privileged information. ^ 

It is intAndRd tor the addressee only. If you received it by 

mistake, it ia strictly prohibited and unlawful to use, copy 01 
distribute it. Pleas* destroy it and notify us by fax. 



DATE i /&- Atais- » 7 * nnn 
Company i £™* . * mw 



Fax; - i~ &/a h&7/ ' Pp_S 



Nu. of pages 1+ /P .. iQ^fli 
OUR REFb Ql&cQ 



s 1 anso>a 



from a ^Jd**?*-* ^f. fcfy.'tL^&'j* * yri 
ffaiM =n2W3-S42S865 .sDpa 



MESSAGE* 





















j4s Aj£r .... . ._ 



EXHIBIT G 




;TR#251:1 
Search Fwd: ?? 



Friday, N ember 18, 1994 07:56:43 PM 
Form Doc2STR#251:30 



■ Thursday, November 17, 1994 10:24:34 AM 
Message 
From: Ken Kohn 

Hananel Kvatinsky 

Subject: Fwd: ?? 

To: Jackie Walton 

Shalom 

I want to verify that you have revceived my last messages and material DHLed to you. 

This goes to Boxamn's patent, Beka Solomon's patent ( and article ) and 
Wientroub/Bnayahu proposed patent applications 

regards 

Hananel 
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archP-SOBAYour Ref: 1i80 



Monday, October 03, 1994 05:03:07 PM 
Form Doc2STR#251:30 



Message 



rofti: 
■ubjsct: 

^achmdrifs.: 



Jackie Walton 
P-306/Your Ref: 1 1 80 
Hananst Kvafinsky 

[1 TAV-P306,APP 
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attached is a draft patent application for your review and the review and comment by the 
ivehtor. We are sending, via DHL courier, copies of the PCT patents for the inventors 
avfew. We have removed the Sequence Listings from each patent to reduce costs, 
dso, enclosed is an Information Sheet for the preparation of formal papers. 



.... ill Dl jgftty { 

1 9131 



EXHIBIT J 



Wednesday, Nw^mber ©2 r - T§?&4 0S-:.02;:5Q AM 

From: Ken Kohn 

Subject; Deliveries 
To: Hananel Kvatinsky 

Hi. We're getting ready to go and t hae recieved the package from Beka Solomon but not 
from Dr W: If it arrives before i leave, 111 let you know. Otherwise,., fit look forward to 
recisving it by mall it waa a great ^tay and I loafc-'fofwtfij to seeing fou in January or 
early March* ■- Be wel'L 





EXHIBIT L 



FritihJY, November 1 V1994 1.©i 10:16- AM 

From: Ken Kohn 

Stibfect: Beka Solomon 

To; Hananet Kvaimsky 

Cc: Jackie Walton 

Howdy* How is everything in the -Holyland?' 
A/hile reviewing all of the papers that i recieved whfle [ was in Israel, I noted that I made a 
mistake, ft turns out that the papers that i recieved at the hotel were from Wientraub, and 
vat Dr, Solomon, My apologies for my oversight. - ft must' have been jetfag. Accordingly, 1 
still need to recieve the materials that hmqested from .Beka, J can then finalize and file her 
application* 

f\gain,. I apologize: for any insowevience this m%^h&v& mm$m&< 
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3 2 Haim, fevanon St:. 
:P..O-,Box. 39 296 
Tel^Aviv 61392 
Pfronfe* ( 977 } - 3 - 6 4 2 8 7 € 5 
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0 3.^:5.4-28 76 5 . >V> 



■ I, n t er n e t ; ■ r a mo t, ices q-\ t a'j.tic, II 



This cortumunicati.-OR. may contain privileged information, ^ | 

rt Is intended for the addressee only. If yo^u received it. fey j 
mistake ,. It is "strictly prohibited a,nd ..unlawful to use, copy or ^ 
distribute' it . p lea's e destroy It. aad sofcify us • by tax, j 
i:N iVVrv gpo:i ry>>K n^avn k>k .mi^o ^ * nvnn GTD'-rtp uh\ 

. rv> :3 1 9 *>o id \ > * y : xt\'\ 
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■No,,- ©£' pages 1 - /g,. gb^.g 
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Ml 



Pif h :..Si,.„ 



r—r* 



i^Mh^. l^^H- . M.*& f *. 



EXHIBIT N 




16 MOV '34 17:37 RAMOT S72 3 64 £385^48? P>P, 

XtfKXBX«OJM OF AGCRESMIOH MOKaeLON&L ANTIBODIES 

&&&& Solomon, R*la Kerppsl am* Samar Katasev 
0^»«srts«erf!ffe MolacuXaar Microbiology OT<5 , Bl6teehftfiIogy 

Tel-&viv tifil varsity; Ramat Aviv* is^aal 

svitfenae Thats g- amyloid - Hallmark o£ Alzheimer 'b aisaase 
<i # 3) ~ teas &&tfti neurits prassotina and Musotoaeic proper tl«», an4 
that; -efte expression tiieee opposing e££e§rts is roXatadt© peptide 
ag^^garion (3,4, S), Cootdoo tbo to?olepmen* o£ app-roprlafc© 
^pro»en®s rsdueiftg or eliminating the e#teut of amyloid 

deposition (©.7)., xn tfte preeeire study # the ©ggreg&tlon process of 
sgyjvthsxlo S-ssfcyXoXa wsa iollowd uaiftg ita iisawoeOH^lBMClen with 
two specific ifionoal&fc&i antibodies t &M¥-33 and S*73D. raised 
ssgainat s^atftyXoia fragraaivcs eamprisiftsr We amino acl&s 1-28 and 8* 
17 , respaetlWly* fc-Afflyl©M aggregation was induced fey iTOubaticwt 
£v>£ 3 h ait S7*C In presence o# Kog&Mn 8ul£*t» (Si snd matal 
ions {9-1X), W£ found that tbfi Addition of sntibodias to tha 8- 
AinyiDi£3 preparations &@£c?& exposure to tne aboveflsentlonsa 
experimental coruUtlofts ©onsl4ear«Wy Inhibits its aggression* 
©f (sonoolonal an*£bo3lO0 in the prevention of -Amplest & 
* aggregation uae £ound to be r»lat&& to the localisation ©£ fc»@ 
antigen sitas &n& to tfts nature of tm aggregating agents. Thi-a 
stuay provides a £sact\uai fcaBi© Coy the us© q£ j&oaocloral antiboaiM 
as -Glisxapft^m© approaches lw the »remMi«u» of in vl^o B-»yloid 
aggregation, &oac>e>&&t&& with Alxhaimor*** aijecae^- 

Uftde? physiological conditions- syntne^io B-aayioia 

p©Ptl60 (Ba4 ) adopts 8ft aggregated iform ana sbowe a oft&ng© in its 
biological effects on hippoeompal neurons from naurtea pramovitig to 



EXHIBIT O 



16 NOV '94 17 ? 08 RAMOT 372 3 642S86^g4g7 P«P,3 



n&urot&xieity (3,12 K ' ¥h& «o«»e&ll&d pathological chaperones (13K 
and certain mi&tals ($-11) propose a as risfc feotoro In . Alzhsiimt*** • « 
disease, favour the B~ amyloid e*ooado aggregation. The insoluble 
styloid stability was oi*a or tho mora unauraoun table problatm^ in 
the initial e^waeterisation oe tta constituent proteins of 
Isolated plaque £r&«u brains a££aoted jb^r Alsheimer ' a 'disaaa*. 

Strong&y doaaturiftg conditioner fiuoh aa high ooMentratiottia 
*urea, guanidinfc-HCl or axreesaa pfl, aro r^suissd to fcraak 
axssoi^e aggregation {2,X4o_ 

ftppso&ches hav© r^c^itt;!^ been fo©vs»4 on th© development of 
potest a»d eel active inhibitors tov&sed radueing or eliminating th© 
axrant of amyloid deposition, and on th© development of anti* 
pathological cshaperonas (6,7,13),, 

The availability of wanooloaftal »rk*&feodiee (z&&fe®> which bind to 
a ©pociflo antigen ftfc distinct ana 6>oll-dfi± s in«d eit«s enabled a 
cstc©* understanding of the eMeet o£ highly soeoific antigen- 
»n*ioody interaction on the ©nxigen feehaviovur* CowplicsKioiiL&ary 
coift^oawistioft fctofeween the Interacting regions ©£ th® antlfeody vith 
iL*& sntigAn confers hifjh a^cl^ies-ty and stability to the 
ii&munooompieK (15). Monoclonal £nt£&adl«$ produced against a 
go&cl£ic antigen toward a 1 -defined an-cigunis' sites w@r» lauM to 
©Khibi* o scloot&vo fold-tng «3«£eet o£ She rcapootivo antigen ( 15- 
17 > - By appropriate swa-laotian, 1% h« b&cn possible to i«r>1 at? 
isonooionsl aatihodie® thar 3r» noa-ifwu-feitory to the biological 
activity of the antigen arid which hind to strategic locations on 
■eh© protoin or peptide oolaauia. a'ha&o. wtibodi©» proved to have 
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* c$istp**ron9*-.\£k& aetittyity^ leading to eonsi&arafeX© ra£aXdix*g etffse-e 
oi 'triii partiaxxy eanaturea antiaeft &y recognising inaojnpletexy 
ruXdad epitopes an<s inducing native conformation (manuscript 
esuhmittea) . Such epitopes &v»gg&3t the e-a&iatenea «a£ a &loss o£ 
©equBnc&s in the protein moXaouxs that may slay a roXa in «ha 
foxaxna-uMoxotns or soiuDxuution-emceMtloft 3>athfe?ays CI8,1§J, 
Th« £ata avaiiafcXa ia Xi^eratw« suggest that actios i.ly axx, 

the fiuitigan© it! mighT b& gossioXa to FftanoaXonaX antifeo&ia* 

wftich ssinfl to preseieetod epitope* with a high affinity. s=d th© 



antigen without af t©ci:iii|^^^^^talyT;XG activity* 

Jt»^4^Q^b0d--fee3rw r ve investigate*! the iinmi^nocutu^xexarion 
stffacsfc on t3*« in vitro aggregation of &ggrega«o*% o£ 3- 

amyXoid was £ouml to be dapsrafant on tha pw, paj>ti£o ©onoantsati^aft, 
ramparatLura and time o£ inou&ation (20), in our oscparii&snta, the 
&0§areg&"ei©n of 0-asiyi«ria pecfoxiuaKi by xncufcsstion o£ aqueous 

solution of BJta (10 nigAii) for 2 h afe 3?*e* tfh© S-aayieia 
aggregation wae foXXomd by ELISA. measuremenT* u«±ng e«o diffaront 
t;utia»«arciaily availabia monocloftaX 3ni:xi&oaias raises against S- 
omyloi^i ^-hwman &-a«arX©id obtained tram Accurate CheisicaX 

anna scisn«s?ic Cora, Waatbury, J« USA, an4 m&te AH* 33 (2X), 
purehasaa tro» zymeo\ San Francisco. CA„ U&A, raiead against 
pesptiaefl »n4 respectively, of r&a ^-amyioxcU The 

addition ©af the antibodies waa roadfe before or a£tar ex^osvrc of 
RynThAtie S-atnyXoid to th« aggregation prooeas (Fig, X&,0}4 Th© 
aggregation ar the S-emyloi<2 was ijerformftd. in fih© pr^aence o£ 
heparan suilfata and/or metal ions, yuch as xn a " ana Ai*% Tha 



asvteiko&ar &"¥~33, whiah is supped w sreeogr*A»© » ©pi^op<4^p©na^ 
b^twa^ft tM maunce 1-M, irthlttt* ^ -B-awyl*!* a00M0*tiA& 
©oourr^ag in ue w stessnes hspatf&n sulfate £Flg- 1*3 • 

to? aignfcSTieaftt: eft MCal-lASUCSfi asyl'oia sggregaxion was 

©wrco# same oxpariMirtai co^ittos. *H« ^ b ^ F/3D ^ 

recognising an epitope ioc«e<* bexwfift t*e s^w» 6-17 of fcha B- 
B3n r iG.ia p ^^|2n 3 ^ifiAuefta agga^atiaifc, .smggasring Tte 

pw^ial ©^ubtiis&'eian &££aetr ©£ axreaw aggregates B~ai2#xe>i&, but: 
Has m on other aggregating ag«M (Fig. ib)* 

wexsls, such ^ AX 3 ', pMposed &3 *iSK 

fact0ffSS «a£ Al»tt©ima**s disease* &&vfcXepm©ftt (§~li). Tfts 
aggregation of ^ inaucefi &y aluminium i» aiarfcinguishable 
tfcat induct &y in xesius ©£ role, e«ens, pH and t^**j>«*trura 
aepanaencs (st). Aiwu§h ^ pr*cisa mteracuon as: moral 

ions and Ba4 is not ^la^lfied, qmral »«XSubse In Bh& *«* 
candidate for wewl Hitting. Th« 0*4 hi«i«n« r®*iau« CKio w - 
Hie 14 ) m*y implicate in fibsil £©armatiort and ±t is conceivable 
« lees* H H rename availabl* for intmra6l@eu.lar aimreewie 
interaction* b&twwTi antt-psrwlXBl cnains (22)~ Tlua «ite defined by 
Val 4t -Kis kS -Hls^-Gi.u lS -i,ys 1 ^i t ©u l7 has been ±aent;tfled as a s^u&nc* 
confined h»po*an «ul£nt« binding &&m*±n <*) a*>/* Mi5? i4 ^ ^6 Me 
suppose « provide -eh* eattfcftie binding sites iseifig eapO««a on Uwa 
0aA9 o* rfc& peptias(©)sRe&« (52). BiM&ng o« m&£> **re-aa to 

SA4 prsv&nts sair-aggreg&rion of s-an^i^a, probably by 

recognising t;tws ««^wsn©e locsataa in t:k# psttpoMd aggregation 

fragment euaniprieing rhoi amino acids batw&&n (23) (Fig. 2). 
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TH±3 *a*£body prevents intratissular aggregation occurring in th* 
presence or naparsn sulfate, whiofc ia aimoeeA to affect only the 
aggregation of pree*ie*ta9 Wloid fifesra (85, »*lKtl» ®f S~ 
aatyloid aggrogatiofi in the preset Of mftfe M78» we© porti&Uar 
*£f<*cfciv& only ift <&he $r«senee of to*** fos apprep«i»-te- 

nonoelonftl. antibodies a^ai^st ft-««ylei4 dieted tmrarS eoitoses 
supposed to fee ii>volv*a in metal or otnear eg§r@g$tioi* factors/ 
without i^t«&r£e*is*s with the soluble fi-e»yioi<I £wetiono» ia feeing 
intensively ea«isd out- 

on thes basis of our filing* regarding otter emtisen-antlfcoGy 
systems stu4iaa (24,25). tfe& formation of tfce iH»ui>oco*pte*e* witk 
selsetsd, highly specific B^noslomO. ©xrfcibodi*», ehouW l*srovid» a 
arwi wnveadarvt method to ptfownt s^g^cgatiojn QZ W© 
prot . eiErt(& vit ii«it a*£eeting tteir biological properties* . 

*fc least IS different polypeptides sra know to be cepofcle of 
eausiftg ia yiro oif f went forms* ot amyloidosis vio their ^position 
in pansiculw organ* oar tissues as insalwbl© pro-tain Simile. 

Recent adv&^oee in Antibody engineering teCtaoXqSBr, as well ws 
in tHa tfovelopmimt of suitable delivery systems (26~2i> aaaf A* 
gesssi&X© to develop functional smll antibody f^gwte to s«rv& as 
therapeutic chaperone* for the treatment of Alzheimer^ dis&as* as 
well a* other hu*m sagfloiaosis disaasas toy ge*ie baseo therapies* 
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y ig . fcggreoatien a-arcylai<I In the abMnea C«» ^ 

the px*sence (*) monocle! »t±b«d±e* »«-33 <WF/*D (»> 

fallowed fey SLXSX. 1- al&ft&S 2* B-assyX0*a * SO s*4 

heparan #ul£ate? 3* S~aW£oW * XU^H xigi»j 0~asaylsia * 10'* H 

* he SLlfiA plat** wrt coated with rabbi* polyclonal aatifccdiM 
(Bctfi»oc^Haiuftei») raises again* e s^tft*^ ft-MyXolA U-«> 
(Sigma) (1O0 Ttg/well) vi* cot*iaa* a*-ea<ahm«n* <ea &p&^~&awt&& 
plates irtwMttw* « 4*e for X6 h. 'X'fta rftsidual ©possy groups 
%**r© felo«fe©4 fey non-fat milk. Jsixwrti sawsalnl*^ 

aqueous eolUVlon M S-a^loifi (100 fig/ml>, luaps**** iulltte (5D sat) 
am/er ctOorld* m*t»X solutions {uHm at: f** ©KPOSM to 

37-c *©* 3 h. aggragat^ &~&rsyl©ia preparations mre xmvwi 

by M tri<ugi4fiii at 1S,0QQ g far 13*. The' residual ealufele 0* 
ajBylOiG was incutoa«<3 soar awthw i « 37*C witrK a&bs AMIf 33 
wa/or BK/so et equal aolar **ei© aft-cibody/ancigen. in ano^hsr »*t 
of ^©riawcsi Tho mJlbs wexe Mdect *o Zluz raacUan mixtures* *k*£ot<s 
Intubation at 37*C and then incub&tea tos«b«r for 3 H at 37"C- 
After the JUwibatlon period the. iMmunoramplAMBd SwyloiS 
prapar&tiofta w&r© added to tha kt»ISA plates, previously coatad with 
polyclonal gncL-anyloXfl anti&oaiss* The amount; «Ab vlll 
b& pMporuoaal to rn» aBtount of soluble amyloid which romainftd 
&tx%x exposure to sggpegMlen conditions - 

Th © a«>ow*t of bound Antibody wae dewcwtnea using a-moosd 
K*wsontfl wntibodiaa la&aiea with norwrawUsrti p*r*=>*ia<**e <KRP). 
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^sya* activity of HRP is 4ir«etly preportxonal wit* the amount of 
resiaua i anyloi* brnma xo rafcbit polyclonal mntibodi... She Qn*y»e 
acridity of HRP w« wan* u*L.. B 0- P h«wl»*e*±*"*-> «*» « 
aubswaw. The colour dewlagad was B»aau«*s »« A*, using en Bfcisa 
areaCe*. *o P *«eant *ha 'mmmn n€ triplicate e*t»r-*n.tio«. The 

.t.nd.ra'devtition or Tta '»*»-■«-* tote*-***** wer* lass 
tHsn 3% in all cases. 

Fig . ?. . Schematic a4«ora»*s o« £ 1-40) . Hottwntal lines 

r*p« 5 «n* *h« «H3i«r« *8*l»t «hioh -Oflonional «tltael« we- 
pxoaueod. vertical lixvaa ana reotantfular Iwcchea represent the 
heparan sulfate biding (residue 12-1?). *b* proposed toslc 

fsfl^wi* (m***"" 25-35) and the putative epitope of inAb AH2f-33 
(eequmvsa 25-48 >- Tha detailed sequences wf the heparan cuifata lA 
art. puU'tlvs ©Oitope of «*b hMV-33 o*e also shown- 
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craxical #ralustion tft© mammzript, ta If&al rarer fer graphics 
gn4 -to Fayb-U ttargolin for pnp* melon ot sianuaeriPt* 
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■amy -as 



Friday, December 02, l©f4 Q8.;48.:31 AM 
Message 
fmm: Ken Kohn 

Subject; Applications ■ 

To: Hanahel Kvatinsky 

Cc: Jackie Walton 




You. should recleve a final draft of Beka Solomon by Sunday or Monday. There were so 
many comment and additions (some in Hebrew), that I would like her to review It.- Tell her 
not to worry re the publication because if she reviews it quickly, we can then fife; It 
'immediately. There -should be little If no further changes by her on this draft, 
We rdcteved Wletraub's stuff and will proceed immediately with the preparation of a pat 

I hope -that you- had a; mm weekend, 
KJK 





EXHIBIT P 



Friday, De^smimr 02, i fS : 4 0.4^.30 :&a PM 
Message 
' From: Jackie Wafton 

Subject: Seka Solomon Appfn, P-306 

To: Ma^arrei Kvatmsky 

Attachments: Q FOR1W7-3 
Hi -Hananef: 

So that wb can prepare the formal papers for the inventors to execute we will 
need the full name, address and citizenship of each inventor in the order they should 
npp&m &n the patent, Is the- Assignment to-be the normal one. ■ 

Please- find attached- a Verified 'Statement for execution :md Faxmg- back to us , 
If You have awy ..questiops^. please co-nfect rim 






EXHIBIT Q 



Monday, 0©®$mfeer 'OS/ 1&94 G&S8:ff? MA. 
Message 

Jackie Waten 
Tei-Avry 

Hananel Kvatinsky 

Attachments: \3\ TAV-P30-6,7-4 
@) TAV-P308.ASN 
■ 11 TAV^P306.DEC 



From: 
Subject: 



8K 
4K. 
34K 



Hi Hananef: 

Sorry for'tfe-cenf qslon. .Please find ^ttaahe^J the various rfo^urnsnts for 
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OF TEL AVi¥ UNIVERSITY 

WWVERSnY AUTHORITY FOR APPLIED &BEA&CH AND INDUSTRIAL DeW&OMteNT LTD, 



December 7, 1994 
Our Ref: {1 180/1 )-1079 

Your Ref: P-306 



Dr. Kenneth I. Kohn 

Retsing, Ethingtan, Barnard*- Perry & Milton 
and 

Learman & McCuIloch 

P.O.Box 4390 

Troy, Michigan 48099 

U.S.A. 

FAX: 00-14313) 689-4071 
Confirmation by courier 



Dear Ken: 

RE: Prevention of Ag gregation * Inventor: Beka .Solomon 

I mm enclosing, to the confirmation -*if this letter: " 



A* A letter from Dr. Beka Sttfam&n with her remarks: »d changer -the' 
patent application. 

B-* The references you have requested' from Dr., Solomdtft; 

C« The power of attorney aticl assignment signed by tjto immtcft, 

IX Small Business Declaration sign#d by RAfVIOT* 




fananel Kvatinsky 

Assistant R&D Manager 
Patents & Technology Transfer 



mm fw/o en@L) Dr. Beka Solomon 



EXHIBIT S 




32, H^^rievama Si, (U^erslly St,), P.O.Box 39298 Ramat-Awv, T$k4vw 61392. ISRAEL, Phones: 3?24-640$1 10, 372-3"TO:S?6i ; , fm ^-£*429j&B5 

INTERNET: ramot @- jecsg.-tau. ap. i! 



mt:x>srn&y ( B Docket m r IJOSMM^l 



"ROT El 



COMBINED DECLiyRAf lOI &N0- .POWER -OF '^TTORNEY^ ~ 

(mmimLr DESIGN, national stage of pct, supp^h^ntai, 



As a: in#nt#f # 1 hereby .ifecl are fhatr 

SUTPE OF D'ECiiARATXOK- 

this djfeei*j^io*i i# #.f ■ tte feilwii^ tffer fc^ei: ow *ppijLe*bJte £t>m.hz£&v& 

~JSL~ original. 

, .: 'design 

supplemental 

If the declaration i e - for .an. international -Application being 
filed a. divisional', c'ontinaation or, continuation-in-part. 0 
application do |sot. check next ■ . item,* check ;ainorapr late one of las-fc- 
threa- it,?ros,* 

. national s-ta^e' :of #C?r 



x.£ one -&£ the follow 3 items .apply then, complete' and also attach 
MPSS- Ff R, .DIVISIONAL., EO'NTINUATlOt- OR CI p. ■ 

divis ion a I 

continuation- 
ccmtanuation'-i-nv^pa-rt (CXPl 



WEiJlllc 



INVENTORSHIP IDENTIFICATION 

If the inventors., art?, each not/ the inventors of all-: the claims an/ 
explanation . ;of the '■ fa'c-ts „■ including; the ownership '©fall the 
claims at the time the'" last claimed invention was .ma,de-, shou..] 



submitted', 



should b® 



My residence, post office ad-dress and citizenship .are; as' s.t below next fp- 

my name, I believe I am -the original , first and s o I e Inventor ( If lini y-an& 
Bame- Is-' M&t&d below) or an . -original r first .and- joint inventor ' Yif- plural, 
names a-r.e listed he low}- of the subject matter- which is claimed and; lor -which 
a "patent nought on the indention entitled:: 

'P-revem!tio:N of pxio^eik mGmgm£Q& 



SPecXFTCATIQSf IDW^iri:GaTi;6« 

t h e s pe c i. xl ca t ion. o f -w h ich: Cc o mp 1 e t e ( a ') > ■( B ). o i ■( c )■ . } 
Ca} . X ril . ijr is attached .hereto:, 

(b ) tv'ss -filed on ______ . , ~wb. Serial. . 

^r, if Serial M amber not yet Inom, £^pres.f Ma 11 No, ,. ' . 

and was- amended an w ^ ^ (it applicable-').. 

MOTE : AmexubKenfcs filed alter the original papers are. 6 ft posited 
PTO which- coauin. -Tiev matter are nor; accorde-d a filing-, date by beln&r 
o in t : h e- dec 1 a r& t i o n , accord in;g 1 y , t h-e am en dm e n t s in v'ol-v @ u k r e i: h o-x 
wi th the application papers, at, in the case- of a euppleisenta 1 dec is in" 
a -re those amendments e la Ii7iln-& Matter pot eaconipass^ 



n cne o: 



i n vent x & ti -o. r c i a rr^s 



:> & e 



57 CF'E 1 ..5? . 



li net. 



EXHIBIT f fOaclaration and ..Power ©5 Attorney \ Pagie 1 of k 



(If any):, ' — and is »Med «4er PCT Article "is. m ' 

M^SgmEDGEMEm OF REVIEW -CM? B 3tt>ERg AND DUTY OF CA»DOS 

abL^IdeLffted i f < c« - ^ rade — ^ the content, „f the 

amendment, r^f^red^o fb^e" " lnClHaxR ^ the clai » s > as- amended fey 

exLina"S*of e tS: ar^l^t^f 1^^^' ^ ** -Serial to the 
Regulations, § l.llca) accordance witsh .Title 37, Code of Faderal 



PRioRiw cum 



I hereby claim foreign p-ri'ortfv ^ne-fit* i^Her . . „ 

cettafzcate or .of any PCT international application^ de"^- in r r 
one country other than ths United States of listed b^™ f ^ 

subject matter, having a filing d*te 'before that of the' L^itat^nrs? nf 
wnxch praorxtjr' ife claimed-. a?p-icauie^s). of 

(^J _J£_ rip s-aic: : h Application's hare -Is-een f'iled. 

<«) — _ Such applications tove been filed as fallows 

i^^H^S- ^ &m . T ( V ent f d t ^ ^ i^tern^l^i Application 

whi.n ue*ign«;t*d Ui- U.S. claimed priority cheek ihmm <e), M^f the <3^aii* 

bex.ow and make the priority .claim.. ' '' -~.e a^aa^s 

EABSJESr- FOREiaH -Al?PLICAriOKCS) # IF ANY FILED WITHIN 12 MOWfflS 

(6 nomas, mm design) prior m this u.s. ^PLicArioS 



COOTTRY " } *3?PLtCMl€» MlMBER jMIS' Of FII*I$G | PRIORITY Ci^lM 

— i 1 



■|(dfly t . mOB-.th,, year,)-; j. 'UNDER. SS- 0Sc""ll9 

I YES .. NO 



yes ; . .. no 



MO I 

_ w YES. SiO- ) 

;? ,_„. $0 { 



AIX FOREIGN APPLICATION (S), IF ANY" FXhED MORE' 'THAM V? MONTHS 
V> MONTHS. FOR. DESIGN} PR*0tf TO MIS ¥ . S-." " ^PLlCATXOK ' 



BMSE OF ATfOEtFET 



, , te As a named, inventor, 1. he^% appoint the following attorref r^ 
the pltPnr-- ^?f^ S f C "t* th ^ a PPl^ti0a *n*i transact ' all has ine-^ f 
regis 



at-ent and Trademark -Office nonnectsfi Therewith.. tLX.0% name" knd 
tration number ) 



in 



E J r 


B'lskup^ 


i.8' A 987 








Eh ling' . 


34 ,153 


H * W , 




p., J* 


Bthington, 


17 , 2 9 9" 


J . P . 


Mo ran 


J . c . 


Evans 


20, 1,24 


0 , E . 


Perry 




Parris 


2 0 f X- 1 2 


H' *. Li . 


.Phil lips 


F.J. 


Podale . 


20, 824 


S .• L . 


■Permut 


R .W* 


Hoffman, 


33, 711 


J 


■S hac ke If o^ii 


K J , 


Kohn- 


30 r 955 


DvJ*- 


S imonelii 




Le airman 


7 , 06 9 




Stevens.' 




McCulloch 


17,482 




White- 



Kenneth X, Kohn 

Re- i s i n.g r E t h i ng t on * B a gn&r d r . 

Perry & Milton. 
P.O. Box- 43 90- . . 



2,2.,. 180 ' 
■2 0, 34 1 
-19/969 
20,835 
2 8,-3 8 8 
36 ,003 
36,680 
35 ,6 91 
2 0 ,4 94 



DPEEfif TELEPHONE CALLS' W.i 
f'MAME . AtW TELEPHONE NUMBER:)- 

Kenneth J* Kohn 
( 8 10 } 6^9-3554 



1 hereby, declare that all statements made .herein of my own knowledge are 
true and that all statements , made on information and ■ belief are believed to 
be true; and. further that these statements were made with the knowledge that 
willful false statement o and the like so made are punishable by fine or 
ieiprisoHMent:,. ;pr .both, under Section 1001 of Title . 18 .of- the" United States. 
Code^' and that such willful false- statements- may jeopardize the- validity of 
the application of any patent issued tkereoB, * 

SIGNATURE (S-| 

Ful-J nam®, of sole: or fir at joint invent prz f B e k a , .S el&imon. ,^ : , . ., . 

Inventor >s signature fieMd^ 4<j1oUJ^. 

Date 



Res idenoe 



.Jt ier&r y-'a 



"ountry of Citizenship r&ra ei 
^ iXM- : &:U^ 



Post Office M4r&-§$ Ban &s&i -Street 1 20 : 



■H.erzlya ft < 4u # L 



Full nat&e of n^easd joint inventor s 
I tiv e n t ox * s s i gn-a r ur e „ _ 



„.t: any 



Re side ace 



Post of £ l.e e e-, 



< Bee la ration and' Bw-er ©i .Attorney) 



j age 3 or 4. 



CHECK PROPER BOX ( ES.) FOR MhY OF 1MB FOLLOWING A©©*3D 
i-AGE{S-.) WHICH FORM A PART OF THIS" DEC XARAO? ION 



_„ -Signature for third, and saoseq^ept j.olnt i&ventors- . lambs-r of 
pages: added: ., 

Signature by adTnindst-rator ftrix) , executarftrix.)' or legal 

■representative for deceased or imcapa.oifc.ated 
itivetit-ar^ Number, o-f ■ pagep added 

Signature- fpr i&venlioft wfto refuses to sign or ramiol b : e reached 
by person atmhprieed ugder 3 7 GFR. 1,-47-. number of 

Added page-^s to combined declaration and power o-f attorney for 
dlvi'-sloii:a:I T continuation, or" emitinuat ioa-lnvpart 
(CTP). applieati£m» 



* *• 

'A.!utl : rarl^atl:0n. -of a : t-t or rre y < s : p to a;€.a i: ep.t and follow itx-$txu$tl<ms . 

* ^ 

I £ no* farther pages form ■ a part of this Declaration then etid; tfeie 
Declaration "Vith thii-s page 'and check the following Item 

X This declaration ends witfe. this- page. 



(Declaration &s&d- Botox of Attorney'}- 



Attorney Docket: £Mi^^!El^ia^ 



|US_,.S. .1 .6 N M E M T 

For: the sum of One Dollar- (Si . 00) and 
other good and valuable consideration.^, receipt of which i,s 
hereby acknowledged,. X, ieka .Solomon, do hereby assign, 
-sell and set over to .RAMOT University Authority for Applied 
-Research & Industrial Development L*td* t organized and 
existing tinder the laws of Israel and having a place of 
business in Tel Aviv, Israel , .hereinafter referred to as the 
ASSIGNEE f its saecessors., assigns: or other legal-' " " 
representatives^ the Entire' right-, title and- interest, 
domestic and foreign* in and. to- the inventions- and 
discoveries' in 

^REVEKTION m gROTE^ AGGREGATION 

set forth in the application for United States tetters.. . 
.Patent^ Attorney Docket imaber P30 6 (Tel Aviv) executed- -on. 
even date' herewith, including the right of said ASSIGNEE 
its -.successors., assigns, or other legal representatives'- to 
make applications and. to receive Letters Patent for -said 
inventions and discoveries In any and all foreign countries 
In; Its or their" own name or- names or in my name, at its- isr 
their election,/, and I hereby assign^ sell and set- over t© ■ 
said ASSIGNEE , Its successors., assigns f . or other legal 
-representatives., all rights of priority in and to said 
Inventions and discoveries- in &1.1 countries.* 

And I hereby agree- f or nrysei f my heirs , 
Successor's, assigns or other legal representatives to 
execute any and all papers.,, including applications for 
letters Patent of any and all kinds ■ and in any and. all 
countries and to perform any' and all acts which' said 
ASSIGNEE, its- successors f assigns .or ■ other legal 
representatives- may deem necessary to seciite thereto" the 
rights herein, assigned^ sold and set over. 

And I hereby represent and warrant that I have- not 
granted, toy rights- inconsistent with the rights granted 
herein,, 

IB WITNESS WEKfiBDl?, I have hereunto set my hand 



\ f 



teit-nje-ss; U 
W I fcn ess Ad dre s s 



jpt^Ct^ J^^^L 

BE$CA~ SOLOMOtf 

/ -Qf w 



r- & ft \ UJg A t 



EXHIBIT U 



F ORM 7-4 



PATENT 



Atisorne^s »efteh NwiHfeers- £lMlieMvi E i 



VmiriKD^ STATEMEMT (mCUm&Z IGHT} eLAiKISC SlftLL EMTXTT Sf AOTS 
(3 7 CFE X*9<£) and. X, 27 (d) ^ SMALL mSTMBSS COtrCEfcNf 



I hereby teel'sre that:. I 

the owner 0f -the .small bn&imms, concern, ident-if led- feel,o« 

,_2L, ■ &n ofr^dral oi the -small bu 'sin.es s. concern, empowe red ; t. o 
sign o©, bahMlf of - the. e once rxr -identified be lev/: 

feme o* &mm&mt . RAMGT jr jJ|iI yer s it y Authority .for_Apn 1 icd .Bp***^^ 
^„^^__^^ and ,,-In dua t r i a I D e velopment . Jbt d^ ~ " * - - * - . 

.AiMre&s- OE'fi Concern * .32 ..Jf i . ■ . Leba non . Street,. .P;^0,;._lox^Ml^ 

Ted, Av jV..... 61 3M..,. .Isra el 

1. hereby declare that the above identified small business concern 
qualifies -as a small business concern as. defined in 13 CFP, 121.3-18, and 
reproduced in- 37 CFH 1.9(d) 1 , for purposes of paying reduced fees- under 
Section 1 { a ) aird (b> of- Title 35, United States Cade, in that the numh-^J~ 
of employees of the- concern, including those of dts affiliates, does, not 
exceed. 500 persons. For- purpo&ee of this sr. a r.ernent : (1) the number of 
employees of the -business concern is the average- over the previous fiscal 
-year of the concern of. the persons employed on -a fuil.~t.ime, part-time or 
temporary basis during each of the- pay periods of the fiscal year, 
mud^ (2) concerns are affiliates of each other when, either directly or 
indirectly,, one ■ concertr controls or has the power to Control the other* 
nr a third-party or .parties Gontrd-is or ha b the' power to- control both.. 

1 hereby declare that rights under contract or law have. been conveyed to 
aud regain with .the -small business- concern identified ahotre with regard 
to the invention entitled; ° 

piiE-i^Hfio^- of mo^m &mm&&Ttm 



By lB.^«fc.0.r : |.^l & e1teak. Solomon 
Be&eFibed %p.-t 

- ,,j|,, Jt ,, the specif ic-atiOB filed. herewith- 

^ s : pplieat.-ian. serial no - 



pa/tarirt mo* s ^ t issued 



(Sitm.2,1 : Sm^i%.j-SM&l}^^J^^B f Form l~k 



Applieaah ar P&te&feees- 
Social pr fta:t«B±. He* 
f:lle# ty£ T$:$%m€.t 



EXHIBIT V 



H r 'S^S gh ^^' e "^- t . te - abi>V ' e ' ,±denti£±ed SmaU business cpncem axe. not 
..wc^a&ive, eaui ^nciviauai, concern or OKganizat-ion havi.ii? EiphtS *-o «-h*» 

rTr^n^J? iiB - ed; bel K ^, and no eights to the invention Iri Sid b? any 
pet son, other than the inventor, .who c B uld not Qualify as a small 

^M^ S -- -<> - C * rn i^ G:r - 37 CFR L ' 9(d) ° r by 3ny ^-^m «hieh would no£ 
M aaix..y at, „ smalo. business concern uadex 37 CFR 1. 9(d) or a ronaroWt 
organization under 37 CFR 1.9(e). 1 plUlAV 

* NOTE.-. Separate verified statements are required froir ea-b 

^■l-^^o^.-"^;^ 11 ° C o rgf^*ati°n havi *S rights ' to' t fe invention" 
a/e^ung t_-o ^.he.ia: status as small entities* (37 CFR 1*271 

ADDRESS: 



Indi^lmtal -Small ferine M ; o;^-r.©fi-t. Qz:%mlz.a^Sm 

terns* 

ADDRESS t 



W^i^uBl Small B^slto^ Nonprofit Org.a^i&at-icn 

1 . acknowl.jed.gfi. the duty- to file', In this appllcat ion o- patent, 
not it ic at ion o* any change in status .resulting' in loss of entitlement 
to ■ small .entity status ■ prior to paying, or at "-the time of Dayinj?. 
earix-^st or the issue fee or any. maintenance -fee" due after the; date "on 
which' statu? as & small entity is, -no longer- appropriate-*- [3 7 CFR;- i,23(l3)i 

I hereby d&cJUre that all- statements made herein ' of ■ my cram, knowli»d*e are 

true and that all statements made -on inf ©rma tipn an.d" 'belief : are -believed 
to he true ; and farther that these statements were- maip fcnth ""^he 
knowledge that willful false, statements and., the like- so- .made a"r* 
punishable by fine or impr is-onment -, or -both, under Section 10D1 of rftle 
1,8 of the United States Code, -and that such willful false statements 
jeopardise the validity /of the-., application, any patent i-g-euin-e t^isaop 7 
■or" any patent, to which this... verified statement is directed. *" ? 



of: Persons Signiaga 



■Jjgst^nt_s__.'ar^ 4" .'T e c hn o 1 o gv.J.rinsfe; r 



i!LJlS|l#J|^t/ 



JigL^ko^il^n.^ g eneral Han&g^er 

3 2 Halm ^ev ano n- Stre et 
T e L. JUslv .5 13 92"" _ I S kAFT 



"■ Date? 



rsmaii Entity-SsftSII Business' C 



• ? C. :." C:' 2 C .2) 



Wednesday, December 1 4, 1 9S4 08:33:5-5 P:M 
Fwlessa-g-e 




From: 

Subject: 

To; 



Ken Kohn 

Beka Solomon Application 
Hanane! Kvatinsky 
Jackie Walton 



fieka -"Solomon sent us -allot of new material and we will; of course, handle it in due 
course. Out of ail of it, I only have two questions for her that should be straight forward. 
First, she deleted a coupfe of limitations from Claim 1 without giving a reason. Gould she 
please explain- so we can "make sure that the-rarrtainder of the application is consistent? 
Second, we had said that the peptide can mimic the antibody binding site of the 
monoclonal antibody claimed; She has changed it to the peptide binding to the antigen 
binding site. This may be- a simple change of nomenclature. However, does she mean 
the. binding site, of the target mofecule/or the , binding site of the monoclonal antibody? 
Once- we.-haye the mmmm& r w®- will; Immediately complete the application: and file it, 
Regards, 






EXHIBIT W 



Thursday, Bwc&mb®? 1 S., 1S9.4- Ol : 28:11 PM 
Message: 




From 
Subject: 

To; 



Ken Kohn 
Beka So to mo n 
Hananel Kvatinsky 
Jackie Walton 



Cc: 



HL Beka made' some major revisions, asking us. to replace the. data in the application, with 
the data from, two of here papers (J. Biol Chem and Nature), i have done this, it a[so 
required replacing all of the figures, their description, and renumbering and collating all of 
the cited references, The question is, should we go ahead and file it, or should we send 
you another draft for her review? My opinion is to file it since time is of the essence and 
amend or CIP it if more data can be added. This seems to be a train of thught thing with 
her as she perfects her manuscripts and we could keep adding stuff each time we send 
it to her, which is not bad but makes it impossible to file and keeps runnign uyp the bill for 
the initial filing, i think that we have the gist of the invention covered. If she says that 
she really wanted to substitute the data in the papers for at! of the data in the draft, 
application (that is what she-said but the issue is ,. is that, what she meant?),, then 
certainly let's just file it now, if she says that she needs to see it , then we will E-rnai! 
you. another draft and it will be filed on Monday, if she get's her comments to im by 
Sunday or Monday. 

Isn't this- a blast when, you're working' on the edge?!!?? 

By the way, ! recieved the disclosure materials from^yo.U: f#r we are proceeding 

with due* haste. 

Thanks- for keeping u& busy-," 

KJK 





EXHIBIT X 



. -&£0RGE S. wise- PAGULTY. OF UPC SCICHCES - 0*1 .13 1*W3 to^ : n«nn 

aarrs-oR-MOteeULAfl MfcaeaKxcsY amo riotechm<xog*..\ . .^m^nora^i n^p^na rrai!n4n^U -nor 



NO. Oft PJtatS:-"' 

( Trie) udi%,. this, pgqe) 



■ OUR: FAX : Ho.f 977-3-6409407 ■ 



illy e/ -fL; aul'^i v ,,- / : . 



EXHIBIT Y 



T6LRU1U UNIU6RSITV. 




GEORGE S, WtS£:F ACUITY -GFUfE: SCIENCES. 
DEFT.. OF yOtECUUR'-MiCRCBIOLOGY & BIOTECMNOtOG V 



2nd .Nq^&Bfibei-r 1§'94> 



Dr.. Kenneth I', Kohn 
Raising, Eth±ngtxm> Karnard' 
Perry & Milton- 
Columbia" Caater 
201 Big Weaver* Suite. 490 
P.O.Box 4390 
Troy,.. Michigan. 4B09-9 
.TEiSA-" - - 

Dear Dr*, Ishn.. r 

As' agreed during your visit: here: I am .sending- you Mrewith,fte: 
modifications and supplementary data regarding the patent* 

Please. Gontaef ma- directly if you need any assistance * -My 
telephone pamber is; 64:09711, and fax aiasber (972-3) 

6409407- 

I, am now waiting- for your agreement to go ahead ai^d publXsh 
the papers and- make the necessary ■ application for financial 
assistance to continue the project':*, 

I do feppe yoa etijoyed. yoyr stay in l-srst^i and. th&nk yom .for 
all yamr ooopefatloa, 

With- best w-ia-hee. 



Sincerely yours, 



Beka SGioBoii, Ph. 13. 



EXHIBIT Z 



